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Abstract

The objective of this study was to examine the effect of a peer modeling intervention on
cardiorespiratory fitness performance and task self-efficacy in obese youth completing a
maximal incremental treadmill test. Forty-nine obese youth (male = 26, BMI > 95th
percentile for age and gender; 10 to 17 years of age) were randomized to an experimental
group (n = 25) which received a peer modeling intervention or to an attention control
group. The outcome variables were physical fitness (peak VO2 , heart rate, duration,
respiratory exchange ratio, rating of perceived exertion) and task self-efficacy.
Observing the peer modeling intervention was not associated with improvements in peak
V 0 2 or self-efficacy from baseline to follow-up in the experimental group; however,
physical fitness and task self-efficacy were moderately correlated at both time points. The
peer modeling intervention was partially successful at reducing variability in the
experimental group, but not the control group.
Keywords: peer modelling, observational learning, obesity, adolescents, V 0 2 max,
aerobic fitness, self-efficacy
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Chapter One: Literature Review
Introduction
Obesity is a complex, multidimensional, often chronic disease capable of
debilitating young and old individuals. Factors contributing to this disorder include
physical inactivity, poor diet, genetic predisposition, and endocrine, metabolic, and
socioeconomic factors (Crocker & Yanovski, 2009; Weinsier, Hunter, Heini, Goran, &
Sell, 1998). There has been a dramatic increase in the prevalence of overweight and
obese children in all regions of Canada (Willms, Tremblay, & Katzmarzyk, 2003). In
fact, compared to other developed countries, Canada has one of the highest rates of
childhood obesity (Merrifield, 2007). Approximately 26% of Canadian youth aged 2-17
years are overweight or obese, compared to 15% in 1978-1979 (Merrified, 2007). This is
disconcerting because this preventative condition is strongly associated with the risk of
future disease, such as adult obesity, insulin resistance, type 2 diabetes, obesityassociated sleep apnea, non-alcoholic fatty liver disease, cardiovascular problems, and
psychosocial distress (Muzumdar & Rao, 2006; Ogden, Yanovski, Carroll & Flegal,
2007; Reilly & Kelly, 2010). This trend is a driving factor to develop effective and
accurate strategies for physical activity and fitness assessment.

Overview of Physical Fitness
Numerous health benefits have been associated with physical activity. Namely,
the primary and secondary prevention of cardiovascular disease, diabetes, cancer,
depression, osteoporosis, obesity, and premature death have been attributed to adequate
physical activity, and hence physical fitness (Warburton, Nicol, & Bredin, 2006).
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Physical activity is the caloric expenditure of energy to produce bodily movements as
executed by skeletal muscle (Caspersen, Powell, & Christenson, 1985). Exercise, a subset
of physical activity, is the scheduled, structured, and recurring behaviour that is
performed with the purpose to improve or maintain physical fitness (Caspersen et al.,
1985). Physical fitness refers to one’s physiological capability to execute daily activities
with optimal performance, endurance, and strength, with the management of disease,
fatigue, and stress, and reduced sedentary behaviour (Campbell, De Jesus, & Prapavessis,
in press; Caspersen et al., 1985).
Physical fitness is a multidimensional set of attributes. The health-related
components of physical fitness are morphology, metabolism, motor skills, muscular
strength, and cardiorespiratory endurance. Given the complexity, there are a variety of
subjective and objective methods to characterize physical fitness, each differing in
accuracy, reproducibility, and practicality for laboratory versus field-based testing.
Cardiorespiratory fitness. Cardiorespiratory fitness, the primary parameter
assessed in the current study, is the ability of the cardiovascular and respiratory systems
to efficiently deliver oxygen to working muscles, in addition to the ability of those tissues
to utilize oxygen to produce energy (Cairney, Hay, Faught, Leger, & Mathers, 2008;
Campbell et al., in press). Maximal oxygen uptake (VO2 max) refers to the maximum rate
of oxygen consumption during exercise with increasing intensity continued to exhaustion.
It is widely recognized as the criterion measure of cardiovascular fitness (Astrand &
Rodahl, 1986). Oxygen uptake increases approximately linearly with exercise intensity
until a point where V 0 2 plateaus; the levelling off of V 02 is the primary basis for
defining V 02 max. However, many individuals fail to elicit a plateau in V 0 2. Thus, peak
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VO2 has been accepted as the highest VO2 observed during a maximal incremental
exercise test and established as the parameter reported in research and used to generate
physical activity interventions (Armstrong & Welsman 1994; Day, Rossiter, Coats,
Skasick, & Whipp, 2003). Absolute VO2, expressed in ml kg ' min'1, provides a measure
of VO2 relative to the energetic costs of weight-bearing activities, such as walking and
running.
Assessment o f cardiorespiratory fitness. There are various approaches to
assessing cardiorespiratory fitness in the field and clinical setting. Peak V 0 2 can be
measured directly by means of a maximal exercise test or indirectly by a submaximal test
or timed distance protocol. Maximal incremental exercise testing provides the most
accurate measure of peak VO2 by evaluating the composition of expired respiratory gases
as the workload progressively increases on a treadmill or cycle ergometer (Haskell et al.,
1992). Although it is accepted as the gold standard (Blair, Cheng, & Holder, 2001; Myers
et al., 2002), maximal exercise testing requires expensive infrastructure, trained
technicians, and cooperative and motivated participants, which makes it impractical for
epidemiological studies. On the other hand, submaximal exercise tests can be used to
estimate VO2 max by distance run/walk protocols in addition to similar modalities
available for maximal exercise tests. They differ from maximal exercise tests because
submaximal exercise tests are terminated at a predetermined heart rate intensity and make
the following assumptions: a steady-state heart rate at each workload; a linear
relationship between heart rate, oxygen uptake, and workload; and that mechanical
efficiency and maximal heart rate at a given age are similar for all individuals (Heyward,
2006).

4

Prior to administering a cardiorespiratory fitness assessment, various factors must
be taken into consideration. First, the purpose of the exercise test can determine whether
one is seeking diagnostic information, in which case maximal testing is appropriate, or
estimation of physical fitness, in which case any assessment will suffice. The setting (e.g.
school, hospital, laboratory) and the availability of necessary equipment and qualified
personnel may serve as limitations. Finally, the participant's preference, age, risk
stratification, and physical limitations are crucial factors to also consider.
Value o f cardiorespiratory fitness assessment. During an episode of physical
activity or exercise, as well as cardiorespiratory fitness testing, the cardiovascular,
pulmonary, muscular, and circulatory systems are engaged while functioning under
increasing stress. Cardiorespiratory fitness testing is a surrogate measure of the functional
status of these systems. Hence, considerable clinically diagnostic and prognostic
knowledge, as well as exercise prescriptions, can be obtained from such a non-invasive
tool (Lee, Artero, Sui, Blair, 2010). Electrocardiography during maximal incremental
exercise testing can reveal cardiac abnormalities such as arrhythmias,
electrocardiographic ST-T changes and atrio-ventricular conductance, (Ashley, Myers, &
Froelicher, 2000). Finally, the burden on the pulmonary system can be examined through
pulmonary ventilation (V e) and the relationship between V e and expired CO2, which is
indicative of dyspnea (Vanhees et al., 2005) and high dead space ventilation (Al-Rawas et
al., 1995; Reybrouck, Boshoff, Vanhees, Defoor, & Gewillig, 2004), respectively. The
latter is characteristic o f pulmonary edema, lung disease, congenital heart disease
(Reybrouck et al., 2004) or pulmonary hypertension (Deboeck, Niset, Lamotte, Vachiery,
& Naeije, 2004).
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Peak VO2 is also useful in discriminating prognoses. This measure of
cardiorespiratory fitness has been reported in patients with chronic conditions such as
heart disease (Myers et al., 2002; Vanhees, Fagard, Thijs, Staessen & Amery, 1994),
heart failure (Corra, Mezzani, Bosimini, & Giannuzzi, 2004; Myers et al., 2000),
hypertension (Pardaens, Reybrouck, Thijs, & Fagard, 1996; Wensel et al., 2002), and
renal disease (Sietsema, Amato, Adler, & Brass, 2004). Peak VO2 has been validated to
assess exercise tolerance in participants with heart disease (Vanhees, Fagard, Thijs, &
Amery, 1995). Evidently, a wealth of information is accessible to clinicians by studying
potential adverse cardiorespiratory events in response to strenuous exercise testing.
Overweight and obese individuals are often concerned by their functional
limitations and comorbidities. Thus, exercise prescription is a common component of a
well-designed exercise programme as it aims to evaluate the health and fitness of
individuals and potential risks of engaging in physical activity. Several methods are
available to prescribe the appropriate exercise intensity and dose for individuals. Oxygen
uptake (VO2 ) is recognized as the best physiological measure for exercise prescription
(Pinet, Prud’homme, Gallant, & Boulay, 2008). In order to make sound recommendations
for prescribing physical exercise, cardiorespiratory fitness should be examined.
Cardiorespiratory fitness assessment in youth. Research in the field of pediatric
cardiorespiratory fitness and exercise testing was first published approximately 70 years
ago (Astrand, 1952; Robinson, 1938). Since then, several studies have examined secular
changes in aerobic fitness in youth over time. Some data have shown that
cardiorespiratory fitness remained stable (Eisenmann & Malina, 2002; Freedson &
Goodman, 1993), while other studies have concluded that fitness has declined since the
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1960s (Matton et al., 2007, Tomkinson & Olds, 2007). Participants involved in the
former studies were active, non-obese youth, who were motivated to exercise.
Meanwhile, the decline in peak VO2 reported in the latter studies reflects scaling this
fitness parameter as a function of body mass and fatness. Thus, these fitness assessment
trends in youth must be interpreted with caution.
The use of maximal incremental exercise tests has become more common with
children and adolescents, including high-risk individuals. Nonetheless, special
considerations must be made and specific guidelines have been recommended for this
population as youth are not mini-adults (Washington et al., 1994). For instance, children
have fairly undeveloped knee extensors, making cycle ergometers unfavourable
compared to treadmills (Bar-Or, 1983; Bar-Or & Rowland, 2004). Another disadvantage
with cycle ergometers is that participants must maintain cadence, which is difficult for
some youth (Krahenbuhl, Skinner, & Kohrt, 1985). In comparison, treadmill protocols
have inherent generalizability since on a day to day basis, individuals are accustomed to
moving and supporting their total body weight, which is replicated with this modality.
Also, appropriate equipment and measurement devices, such as facemasks, must be
available in the correct size. Researchers must attempt to familiarize participants with the
testing procedure and experimental apparatus, and ease pretest anxiety. Finally, there is
no single protocol that is best suited for all pediatric participants, however, the Bruce and
Balke treadmill protocols are the most often used with this population.
As seen with adults, VO2 max is characterized by a plateau in VO2 despite
increases in workload. Astrand (1952) revealed that this plateau was not observed in 50
percent of all children. Consequently, peak VO2 is used instead. Although participants
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volitionally terminate their cardiorespiratory fitness assessment, conventional criteria can
indicate to the researcher whether peak VO2 was attained. These criteria are reaching a
heart rate of about 200 beats per minute, a respiratory exchange ratio greater than 1.0
(Armstrong, Weisman, & Winsley, 1996; Gutin et al., 2002; Rowland, 1991), and post
exercise lactate concentrations of 6-7 mmol-L'1 (Armstrong et al., 1996). These criteria
are well-implemented with exercise physiologists and healthcare professionals, but some
researchers prefer a respiratory exchange ratio greater than 1.10 (Howe, Harris, & Gutin,
2001 ; Paridon et al., 2006). Exercise tests should be terminated in the presence of cardiac
and pulmonary parameters that compromise the participant’s well-being or the evidence
of other symptoms (e.g. dizziness). Such indications to the cessation of cardiorespiratory
assessments provide researchers with objective data to verify whether the participant
exhibited maximal effort, in light of subjective observations.
Cardiorespiratory assessments are of similar value to the pediatric population.
Reasons for maximal exercise testing include: to identify cardiovascular and pulmonary
abnormalities in a non-invasive manner, and to evaluate exercise tolerance and changes in
fitness due to rehabilitation or exercise interventions. Thus, it is imperative that youth,
and adults alike, commit their maximal effort during testing situations.
Challenges with interpreting cardiorespiratory fitness. Although
cardiorespiratory fitness testing yields a plethora of useful information to clinicians,
exercise physiologists, and researchers, interpretation must be made with caution because
assessments are effort dependent. Adults have the capacity to process complex
information, and hence understand the implications of a poor performance on maximal
incremental exercise tests. On the other hand, children do not develop the ability to think
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and reason in abstract terms until 11 to 14 years of age (Piaget, 1952). Consequently,
youth have difficulties understanding the difference between exertion, ability, and
difficulty of tasks as sources of achievement outcomes (Brustad, 1998). Youth are also
unlikely to be in pursuit of intangible benefits, such as health or fitness, and by extension,
accurate peak VO2 values, especially at the expense of gratification (Welk, 1999). Other
factors to consider are self-efficacy (Welk, 1999), anxiety, apprehension, and the lack of
actual and perceived physical competence (Southall, Okely, & Steele, 2004). It is no
surprise that aerobic fitness values are inconsistent in youth, particularly obese youth, as
the aforementioned psychosocial states are prevalent in this population (Grund et al.,
2000; Reybrouck, Vinckx, Van den, & Vanderschueren-Lodeweyckx, 1990).
Eliminating such inconsistencies is necessary to interpret cardiorespiratory fitness
data in an accurate and reliable manner, particularly during diagnoses and prognoses.
Accuracy is the degree o f veracity, or closeness of the data to its actual value. Poole and
colleagues (2008) found an appreciable 'undermeasurement' of VC^max when a stringent
respiratory exchange ratio criterion was implemented. Moreover, interpretation of
pediatric aerobic fitness is fraught with psychological and physiological variability
(Katch, V.L., Sady, S.S., & Freedson, P., 1982; Welsman, J.R., & Armstrong, N., 1996).
Researchers have neglected to find an effective and feasible manner to manipulate the
psychosocial processes in children and adolescents in order to obtain peak VO2 values
that are reflective of their true physical fitness capacity. Exercise physiologists and
clinicians have used strong verbal encouragement when participants are unable to
continue. Addressing the psychosocial variables, specifically self-efficacy, that prevent
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the pediatric population from maximal exertion during an exhausting and vigorous
protocol may be the most suitable avenue to yield accurate cardiorespiratory fitness data.

Social Cognitive Theory
A prominent theory implemented in health behaviour interventions is the social
cognitive theory (Bandura, 1986). The social cognitive theory is a means of
understanding human cognitions, actions, motivations, and emotions (Bandura 1986,
1997, 2001). Human behaviour is identified as a triadic, reciprocal interaction between
personal factors, behaviour, and the environment (Bandura, 1986) (Figure 1).

B ehaviour

Personal Factors

<--------------------> E nvironm ental Factors

Figure 1. Model illustrating triadic, reciprocal relationship of the Social Cognitive
Theory (Bandura, 1986).
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The social cognitive theory is comprised of three basic tenets (Bandura, 1986).
First, incentives, or positive and negative reinforcements, influence the likelihood that a
person will perform a particular behaviour again in a given situation. Positive
reinforcement will encourage a certain behaviour, while negative reinforcement will
inhibit that behaviour. Reinforcements may be rewards or punishments such as health
status, physical appearance, approval and acceptance of others, or financial gain. Second,
individuals can learn by observation, also known as vicarious learning or peer modeling.
Third, individuals are most likely to model behaviour observed by others they identify
with. Furthermore, for a behaviour to occur, individuals must be self-efficacious, or
believe that they have the power and capabilities to produce an effect.
Human agency is described as being in command of the aforementioned triadic
reciprocity in order to produce an effect (Bandura, 2001). Human functioning is therefore
shaped symbolizing, vicarious, forethought, self-regulatory, and self-reflective
capabilities (Bandura, 1986). The capacity to self-reflect is particularly important to an
individual's behaviours and actions because self-efficacy is a type of self-reflection and
central to the work of Bandura (1986, 1997).

Self-Efficacy
Self-efficacy is pervasive within the social cognitive theory and a fundamental
construct of interest in health-related research. Self-efficacy is situation-specific (e.g.
task, coping, scheduling) and defined as "beliefs in one's capabilities to organize and
execute the courses o f action required to produce given attainments" (Bandura, 1997,
p.3). Self-efficacy has shown to be a determinant of the initiation, motivation,
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perseverance, and maintenance of behaviour change (Bandura 1997; Schwarzer, 2001;
Strecher, DeVillis, Becker, & Rosenstock, 1986).
Bandura (1977) proposed four major efficacious sources: performance
accomplishment, vicarious experience, verbal persuasion, and physiological and
emotional states (Figure 2). Performance accomplishment refers to an individual's degree
of success over a task and is the most influential source of self-efficacy because it is an
authentic mastery experience (Bandura, 1977). Past experiences that were perceived as
successful would increase self-efficacy, while past experiences that were perceived as
failures would lower self-efficacy. Vicarious experience involves the process of learning
from others through observation. It is also referred to as (peer) modeling and
observational learning. The individuals observed conveying information about a task are
referred to as "models". Vicarious experiences serve to increase self-efficacy if the model
overcame difficulties associated with the task with ease, the task is rewarding, and
similarity between the model and the observer exists. Imagery, the use of one's senses to
evoke a mental image, is also deemed a vicarious experience. Verbal persuasion
necessitates verbal tactics to raise an individual's self-efficacy by leading him or her to
believe they can cope. Nevertheless, this is a weak source of self-efficacy because it does
not afford a mastery experience. Lastly, an individual's physiological and emotional
statuses also influence efficacy expectations. Aversive arousal, such as stress, rapid heart
rate, and fear, generally debilitates performance (Bandura, 1977). The effect that
physiological and psychological states have on self-efficacy depend on how individuals
perceive, weigh, and interpret efficacy information as well as contextual factors including
social, situational, and temporal circumstances.
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Figure 2. Major sources of self-efficacy and its relationship with behaviour and
performance (Adapted from Bandura, 1977)
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Self-efficacy in obese youth. Obesity and its associated stigmatization is a
concern for today's children and adolescents (Puhl & Latner, 2007). Studies have
demonstrated that overweight and obese youth have lower self-esteem (Sweeting, Wright,
& Minnis, 2005) and perceived and actual competence (Jones, Okely, Caputi, & Cliff,
2010; Southall et al., 2004), in contrast to non-overweight youth. Although no studies to
date have examined self-efficacy differences among weight categories in youth, one can
infer the predominance of psychological distress (Reilly et al., 2003) may elevate arousal
and negative affect in overweight and obese youth, thereby reducing self-efficacy.

Modeling
The capacity to learn through observation, as described earlier in brief, is critical
for both evolutionary fitness and development (Bandura, 1986). Unfortunately,
constraints associated with time, resources, and mobility impose restrictions on the direct
learning process. Furthermore, learning by the process of trial and error can produce
costly, or even fatal, mistakes. Humans are born with few basic capabilities, which place
a high demand on learning (Bandura, 1986). Mastery of some skills, for example
language, occurs most efficiently through modeling. Clearly, modeling is an
indispensable mode of learning.
Subprocesses of modeling. According to Bandura (1986), learning through
observation is governed by four subprocesses: attention, retention, production, and
motivation. Attention and retention affect the response acquisition phase, whereas
production and motivation affect the performance reproduction phase.
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A crucial factor in the learning process requires the individual (the observer) to
attend to and perceive the task that is modeled. This process determines what information
is selectively observed and extracted, in which observers form "generative rules" by
separating pertinent features from irrelevant ones. The rate and degree of learning is
influenced by the observer's cognitive capacity, arousal level, expectations, and the
functional value and complexity of the modeled task. If the modeled event is overtaxing,
not perceived as meaningful, does not present rewarding outcomes, or is complex,
observational learning will be fragmentary. Bandura (1986) recommended the use of
attention-directing aids such as verbal cues, repeated exposure to the task, and emphasis
on salient information.
Observers will not be influenced by peer modeling if they do not retain the task or
behaviour that was exhibited. The modeled event is coded and transformed into a
cognitive representation including images, analogies or verbal symbols, which serve as
internal guides for future action. Retention is higher in individuals who cognitively and
physically rehearse the conveyed information (Rawlings, Rawlings, Chen & Yilk, 1972).
Production of the task involves the conversion of cognitive representations and
organization of spatial and temporal responses into actual actions. According to Bandura
(1986), the extent of peer modeling can be measured by a conception-matching process in
which the action is modified through comparison of the representation to the action.
Feedback can also be provided by verbal production, recognition, and comprehensive
tests.
Monkey see is not always monkey do. Observers may be capable but they must
also be motivated to attend to the model, retain the modeled information, and perform the

16

modeled task accurately. Direct, vicarious, and self-produced incentives play an
important role in the enactment of peer modeled behaviour. Individuals are more likely to
model an action if there are valued and rewarding outcomes, such as material gains,
pleasant sensory stimuli, and positive social interactions, associated with the task.
Bandura and Barab (1971) showed that children selectively imitated behaviour that
generated rewarding effects but refused to imitate unrewarding behaviour.
Forms of modeling. Differences in cognitions and capabilities have classified
models as one of the following: mastery model, coping model, and self-model.
A mastery model learns quickly, demonstrates flawless performance, and
communicates confidence and positive affect from the outset. For instance, this model
may articulate "This is easy" or "This is fun" throughout the task. Mastery models are
unlike observers because their performance and cognitions are exemplary.
In contrast, a coping model is characterized by negative cognitions, affect, and
behaviour. These are demonstrated before or during the modeled task, which is perceived
as challenging or fearful. Over repeated attempts, a gradual shift from the aforementioned
mind-set to one that emits confidence, positive affect, and superior coping skills occurs.
The model accomplishes this by verbalization and presentation. For example, a model
may say "This is tough, I don't know if I can do this" and "I think I'm getting better, I can
do this" at the beginning and midpoint of the task, respectively. Performance also mirrors
this progression; the model executes an imperfect performance and gradually,
performance improves to the level portrayed by a mastery model. Coping models are
comparable to observers in that they are both apprehensive regarding the task at hand,
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however the former provides information and motivation to overcome any difficulties
associated with the task (Schunk, Hanson, & Cox, 1987).
Finally, self-modeling has been defined by Dowrick (1983) as "the behavioural
change that results from the repeated observation of oneself on videotapes that show only
desired target behaviour". Self-modeling may show progress in learning a skill, which
will ultimately enhance self-efficacy and performance as this mode maximizes model
observer similarity.
Influential phenomena on modeling. Observational learning relies on an
information pathway from the model to the observer by way of the demonstration.
Multiple factors along this pathway may manipulate the modeling process.
Model. Characteristics such as the model's skill level, form, similarity, and status
influence performance and psychological reactions of the observer during observational
learning. The observation of a skilled or unskilled and correct or learning model has
received attention in the literature. In the first paradigm, observers view a competent or
incompetent model. In the second paradigm, observers have the opportunity to view a
model demonstrating errorless performance or a model gradually improving. Although it
is intuitive that a skilled model will lead to greater skill acquisition and performance in
the observer compared to an unskilled model, research does not reliably validate this
belief (Lirgg & Feltz, 1991; Martens, Burwitz, & Zuckerman, 1976; Weir & Leavitt,
1990). An essential component of the retention subprocess of observational learning is
the symbolic representation of the modeled task. A correct model would enable the
observer to form an accurate referent as flawless performance is consistently displayed,
whereas a learning model experiences the difficulties and cognitions associated with
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acquiring the skills to perform the task. Pollock and Lee (1992) found that a correct
model did not evoke a superior performance in the observer, unlike the learning model.
Conversely, McCullagh and Meyer (1997) reported that viewing a correct or learning
model was equally effective in learning how to correctly perform a free-weight squat.
Learning through observation varies with effectiveness when it occurs with
oneself, or from coping or mastery models. Starek and McCullagh (1999) compared the
capacity of self-modeling and peer modeling to affect performance, self-efficacy, and
anxiety in novice adult swimmers. They found that self-modeling led to improved
performance in contrast to peer modeling, but there were no differences in the
psychological parameters between groups. Self-modeling, however, may be difficult to
coordinate as a feasible intervention to improve physical fitness or nutrition in a large
population. Coping models have been shown to be most effective due to perceived
similarity between the observer and model in regards to the progression from low task
ability and negative psychological state to high task ability and positive psychological
state (Schunk & Hanson, 1985; Schunk et al., 1987; Weiss, McCullagh, Smith, &
Berlant, 1998).
Another factor that determines the success of modeling is the degree of similarity
between the model and observer. More specifically, if the observer and model are similar
in age, gender, and skill level, performance and self-efficacy are enhanced in the
observer. Brody and Stoneman (1981) revealed that children exposed to same-age,
younger, and older models imitated the same-age model most frequently. George, Feltz,
and Chase (1992) found that inactive participants who observed a nonathletic model
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demonstrated greater muscular endurance than subjects that observed an athletic model.
Hence, similarity plays an important role in observational learning.
Finally, model status was hypothesized by Bandura (1986) to influence
observational learning predominantly during the attention subprocess. He believed that a
high-status model would raise the arousal level of the observer, thereby commanding
more attention. Studies have indicated that performance differences exist when the model
under examination was: competent (Baron, 1970), prestigious (Mausner, 1953), high
status (McCullagh, 1986), possessed social power (Mischel & Grusec, 1966), similar
(Gould & Weiss, 1981; McCullagh, 1987), and high skill level.
Demonstration. The presentation of the modeled demonstration impacts the
attention, transmission, and learning experience of the observer. The frequency and
temporal sequence o f a modeled event has been found to affect performance. Namely,
frequent demonstrations combined with opportunities to practice (Sidaway & Hand,
1993) and demonstrations given before (proactive) the execution of a skill (Richardson &
Lee, 1999) lead to better performance.
Displaying content in a simple, yet stimulating manner is key to commanding the
attention of the observer. Ishikura and Inomata (1995) reasoned that an objective
demonstration demands deeper cognitive processing because the observer must mentally
rotate the image before they can perform the movement, compared to a subjective
viewing or viewing a model from the back, which does not require any reversal of the
image. They showed that more learning took place when the viewing angle was altered
due to higher mental involvement by the observer. Furthermore, combining auditory and
visual information in a modeling event has been determined to evoke a better
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performance during the acquisition phase compared to simply a visual demonstration or
control condition (Doody, Bird, & Ross, 1985).
Observer. The motivational orientation and developmental status of the observer
have strong implications on the efficacy of a modeling demonstration, particularly in
youth. During observational learning, attention, retention, production, and motivation are
essential in order for modeling to occur. These processes are well within the capacity of
an adult, however children are not as cognitively developed (Gallagher, French, Thomas,
& Thomas, 1996).
According to the developmental modeling theory (Yando, Seitz, & Zigler, 1978),
the motivational orientation and cognitive-developmental level are critical to a child
learning physical and social skills through peer modeling. Motivational orientation
includes the intrinsic and extrinsic motives that steer a child during successive attempts to
reproduce a task. Cognitive-developmental level encompasses Bandura's first three
subprocesses: attention span, memory capacity, ability to symbolically transform the
modeled event, and rehearsal and physical abilities. Yando et al. observed differences in
memory capacity among 4-, 7-, 10- and 13-year-olds, with the three older groups
remembering 80% or more of the modeled information, compared to 42% in the youngest
group. Other researchers (Gallagher et al., 1996; McPherson, 1999; Nevett & French,
1997) have provided support for developmental variation in cognitive functions. They
have concluded that children do not fully develop selective attention, visual processing
speed, and control processes, such as rehearsal and organization, until approximately 12
years of age. Consequently, motivational orientation and developmental status must be
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considered in order to implement a peer modeling intervention to elicit a superior
performance.

Applications of Peer Modeling
Modeling has shown to be an effective tool in a wide range of populations for
improving motor skill acquisition, altering psychological variables, and implementing for
the purpose of lifestyle modification.
Skill acquisition. Initial research in observational learning predominantly focused
on skill acquisition. Modeling for the purpose of acquiring a skill has been extensively
used in practical situations, such as the sport setting. Weiss and colleagues (1998)
examined the effect of peer coping and mastery models on swimming skills and
psychological responses in fearful children. In this study, observational learning occurred
by watching a film. The coping models were a girl and boy of similar age that
demonstrated low competence, negative attitude, low self-efficacy, and partially correct
demonstrations of the swimming skills. Over the course of the video, the models
gradually improved and achieved an equivalent psychological and performance capacity
to the mastery models. The mastery models were a girl and boy o f similar age that
displayed high competence, positive attitude, high self-efficacy, and flawless
demonstration of swimming skills. Weiss et al. (1998) found that the modeling conditions
improved swimming skills, increased self-efficacy, and reduced the fear ratings of
participants, compared to the control group. Furthermore, the peer coping group showed
greater improvements in self-efficacy than the peer mastery group.
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Kernodle and colleagues (2008) also found significant increases in fly casting
performance in participants who observed either a traditional or virtual model, compared
to the control group. These findings provide an effortless, economical, and practical mode
of delivery to contribute to the physical development and well-being of individuals
involved in sports education.
Psychological variables. Modeling has shown great potential to influence
psychological responses such as confidence, motivation, fear, and anxiety, in various
environments. Phobias, the fear of animals being the most common, are highly prevalent
in children (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003). Broeren and colleagues
(2011) investigated the effect of positive and negative filmed peer modeling on fear
beliefs and avoidance behaviours towards animals in children. They revealed that
children's fear beliefs and avoidance tendencies significantly decreased after positive peer
modeling, whereas opposite trends were demonstrated with negative peer modeling.
Anxiety is a universal response in pediatric patients and their parents during
preparation for surgical procedures. Pinto and Hollandsworth (1989) explored the effects
and feasibility o f employing a peer narration or adult narration video on the psychological
state of children and their parents prior to a surgical procedure. Both treatment videos had
a similar effect of decreasing arousal and anxiety, and improving recovery status, in
contrast to pediatric patients that did not watch a video. Furthermore, Pinto and
Hollandsworth documented the financial benefit of providing this service to patients
undergoing medical procedures.
Uncooperative behaviour is common among young dental patients. Dentists have
developed films of pediatric coping models and have also found them to be effective in
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reducing disruptive behaviours in their young patients (Klorman, Helpert, Michael,
LaGana, & Sveen, 1980; Melamed, Weinstein, Hawes, & Katin-Borland, 1975).
Thus, peer modeling has been shown to serve as a potent modifier of
psychological variables in children fearful and anxious of swimming, possess animal
phobias, and undergoing preparation for medical and dental procedures.
Lifestyle modification. Numerous studies have illustrated that peer modeling is a
successful method for affecting changes in one's lifestyle. Greenhalgh and colleagues
(2009) found that positive peer modeling can be used to successfully increase the
consumption of new foods in children. Similarly, peer modeling has functioned to
facilitate sexually impositional behaviour (Mitchell, Angelone, Hirschman, & Lilly,
2002) and increase children’s physical activity levels (Home, Hardman, Lowe, &
Rowlands, 2009). Modeling has also been implemented in injury rehabilitation and may
be an effective treatment to reduce perceptions of expected pain, enhance rehabilitation
self-efficacy, and provide an early stimulus with respect to early function in patients
undergoing anterior cruciate ligament reconstruction (Maddison, Prapavessis, &
Clatworthy, 2006).
Cardiorespiratory fitness assessments are routine in patients with chronic heart
failure, since it is a reliable source of exercise tolerance and prognostic information.
However, exercise testing requires maximal effort and this clinical population is
apprehensive, anxious about serious adverse events, and unfamiliar with this procedure
(Lainchbury & Richards, 2002). Maddison, Prapavessis, Armstrong, and Hill (2008)
evaluated the effectiveness of a modeling intervention to increase peak VO2 and self
efficacy in people with chronic heart failure. Participants that observed the behavioural
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modeling DVD had higher peak VO2 and self-efficacy scores, compared to participants
that received standard care (did not observe the DVD). The results of this randomized
control trial revealed that a modeling intervention was effective in modifying
cardiorespiratory fitness and self-efficacy in a high-risk population.
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Chapter Two: The Current Study

Implications and objectives for the current study
Despite the inconsistencies in cardiorespiratory fitness testing in youth, accurate
peak V 0 2 values must be obtained in order to assess health status, the risk of disease, and
provide exercise prescriptions for this population. Taken together, studies grounded in the
theoretical underpinnings of observational learning have clearly demonstrated the
relevance and application to modifying various lifestyle domains. The study conducted
by Maddison and colleagues (2008) further suggests that this mode of learning could be
employed to improve aerobic fitness values and bolster self-efficacy in apprehensive,
obese youth, who typically do not put forth maximal exertion during aerobic fitness
testing. To date, no experimental studies have attempted to address the psychological
variables prevalent in obese youth and apply an intervention to achieve accurate peak
V 0 2 values in this population.
Primary objective. The main objective of this study was to examine the effect of
a peer modeling intervention on the mean change scores and variability of
cardiorespiratory fitness (i.e. peak V 02) in obese youth completing a maximal treadmill
test from baseline to follow-up, compared to an attention control group.
Secondary objective. The secondary objective of this study was to investigate the
effect of a peer modeling intervention on the mean change scores and variability of self
efficacy in obese youth completing a maximal treadmill test from baseline to follow-up,
compared to an attention control group.
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Hypotheses

Primary Hypothesis
Participants who viewed the peer modeling intervention (experimental group) were
expected to see improvements in peak V 0 2 and reductions in variability compared to
participants in the control group, who were not exposed to peer modeling. Therefore,
participants in the experimental group would attain peak V 0 2 values that are more
reflective of their true physical fitness capacity.

Secondary Hypothesis
Participants in the experimental group were expected to see improvements in self
efficacy and reductions in variability due to the peer modeling intervention, compared to
participants in the control group, who were not exposed to the peer modeling
intervention.

Method

Participants
Participants included 49 obese adolescents (Mage = 12.65 years, A/BMI = 32.36,
26 male) recruited through the Hip Kids Program (Children’s Hospital at London Health
Sciences Centre, LHSC), local pediatricians, newspaper advertisements, and electronic
advertisements mailed to students at the University of Western Ontario and employees of
LHSC. Inclusion criteria for the study required participants to be obese (BMI greater than
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the 95th percentile for age and gender), between the ages of 10 to 17 years and
completion of the Physical Activity Readiness Questionnaire. The latter determined if
participants were suitable to complete a maximal fitness test. Participants who smoked,
were pregnant or presented contraindications to exercise were excluded from the study.

Design
Ethics approval was obtained by the University of Western Ontario Research
Ethics Board (REB# 16825, Appendix A) before recruiting participants. This trial was
registered with Clinical Trials, a service of the United States National Institutes of Health
(NCT01382121). A stratified (age and gender) two-group randomized control trial was
used. Randomization was completed by a computer-generated randomized numbers table
for age (10-12years, 13-15years, 16-17years) and gender. Group allocation was concealed
from participants and assessors to reduce bias and contamination.
The conduct of the trial followed the principles outlined in the Declaration of
Helsinki (World Medical Association, 2008) and the World Health Organization 2002
Good Clinical Research Practice. The conduct and reporting of the trial followed
CONSORT principles (www.consort-statement.org).

Primary Outcome Measure
Cardiorespiratory fitness. Aerobic fitness was evaluated by trained personnel
using a standardized, maximal, incremental exercise protocol on a Woodway PPS
treadmill (Woodway, Waukesha, WI). Participants completed the modified Bruce
protocol, which is recommended for high-risk populations (Lerman, Bruce, Sivarajan,
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Pettet, & Trimble, 1976). The modified Bruce protocol comprised of seven individual
phases involving changes in speed and incline, each lasting 3 minutes in length (Table 1).
Participants warmed up on the treadmill for three minutes at a light intensity (2.74km/h).
During this time, participants became familiar with walking on the treadmill and wearing
the necessary equipment. The incline increased by 5% at 3 minutes and 6 minutes while
the speed remained constant at 2.74km/h. For the remainder of the test, the incline
increased by 2% every 3 minutes and the speed increased to 4.0km/h, 5.5km/h, 6.8km/h,
8.0km/h, and 8.9km/h at 9, 12, 15, 18, and 21 minutes, respectively. Holding onto the
handrails was strongly discouraged during the test. Standardized verbal encouragement
was given 1.5 minutes after the start of every phase to all participants. For example, the
assessor said, "You're doing great" and "Great work". Verbal encouragement ceased as
participants neared the termination of the assessment.
Inspired and expired gases were analyzed using a Cosmed Quark b indirect
calorimetry metabolic system (Cosmed S.r.I, Rome, Italy). Participants wore a fitted,
silicone rubber facemask (Hans Rudolph, Shawnee, KS) that covered their noses and
mouths. A lightweight, polyester mesh cap held the facemask in place with adjustable
strap clips. Respiratory gas analysis on the volume of oxygen uptake (VO2 ) and carbon
dioxide output (VCO 2 ) was continuously performed through a bidirectional digital
turbine flow meter that was fixed to the front of the mask and connected to the analyzer
unit via a capillary line (Nafion Permapure®). The Cosmed Quark b2 system utilized a
zirconia oxide heater and infrared analyzer to determine O2 and CO2 concentrations,
respectively. Calibration of the metabolic system was conducted according to the
manufacturer’s guidelines (Cosmed S.r.I, Rome, Italy) prior to each test with ambient air
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and standard gases of known O2 (16.1%) and CO2 (5%) concentrations. The volume
turbine was calibrated using a syringe of known volume (3.0 liters) over a range of flows.
Temperature of the cardiorespiratory room was maintained at 21°C.
Heart rate was measured using a Polar heart rate transmitter (Kempele, Finland),
which consisted of an electrode strap and a connector. The heart rate transmitter was
dampened for conductivity purposes and securely held in place under the participants’
bust line by an elastic strap.
Peak VO 2 was determined by taking the highest average value during a 30-second
period and expressed in absolute (1/min) and relative (ml/kg/min) units, with the latter
unit used for subsequent analysis. Other physical fitness parameters that were collected
include heart rate, duration of the maximum test, and respiratory exchange ratio (RER).
The aerobic fitness test was volitionally terminated by the participants. The
experimenter did not provide further encouragement or support when participants
expressed their desire to end the assessment. The aerobic fitness test was terminated by
the experimenter only when physiological symptoms deemed it necessary. V 0 2 max was
reached when participants’ heart rate was equal to or greater than 85% of their maximum
heart rate (220 beats/minute-age) and if their RER was greater than 1.0 (Armstrong et al.,
1996). The Cosmed Quark b2 has been validated and shown to be a reliable instrument for
the purpose of measuring cardiorespiratory and metabolic variables (Eisenmann, Brisko,
Shadrick, & Welsh, 2003; Huszcuk, Whipp, & Wasserman, 1990). To ensure high
interrater reliability and monitor potential bias, an audio recorder was used to document
baseline and follow-up fitness tests. Subsequent data analysis was not performed on
information collected from the audio recordings.
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Table 1
Ergometrie protocol for Modified Bruce
Time (hh:mm:ss)

Speed (km/h)

Grade (%)

00:00:00

2.7

0

00:03:00

2.7

5

00:06:00

2.7

10

00:09:00

4.0

12

00:12:00

5.5

14

00:15:00

6.8

16

00:18:00

8.0

18

00:21:00

8.9

20

00:24:00

9.7

22

00:27:00

2.7

0
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Secondary Outcome Measure
Task self-efficacy. Task self-efficacy (SE) was assessed using the 18-item Self
Efficacy Scale (adapted from McAuley & Milhalko, 1998) to evaluate participants’
confidence to successfully perform increasing intensities and durations of physical
activity. It used a Likert scale ranging from 0% (no confidence at all) to 100%
(completely confident). A sample item is: “I believe that I can walk on the treadmill for
20 minutes at an easy effort without stopping.” Scores were summed and divided by the
total number of items for the domains of easy, moderate, and vigorous intensities. Higher
values indicate higher task self-efficacy. This scale has an excellent level of internal
consistency (a = .95; Foley et al., 2008). In this study, the reliability of the overall scale
at baseline (a = 0.981) and follow-up (a = 0.976) were excellent.
Vigorous task self-efficacy. Task SE scores for the vigorous intensity domain
were calculated by isolating the corresponding items of the Self-Efficacy Scale (adapted
from McAuley & Milhalko, 1998). Scores were summed and divided by six, the total
number of items for the vigorous intensity domain. Higher values indicate higher
efficacious beliefs towards vigorous tasks. Internal validity was found to be acceptable at
baseline (a = 0.976) and follow-up (a = 0.972).

Other Secondary Outcome Measures
Quality of life. The Pediatric Quality of Life Inventory (PedsQofL) (Vami, Seid,
& Kurtin, 1999) assessed participants’ physical, social, emotional, and academic
functioning in a self-administered, 23-item questionnaire using a Likert scale ranging
from 0 (never) to 5 (almost always). A sample item for the physical domain is: “I have
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low energy.” Higher scores indicate better quality of life. This measure was implemented
to assess any differences between the experimental and control group at baseline and
follow-up. This questionnaire has been validated and shown to have excellent test-retest
reliability (a = .89; Vami, Burwinkle, Seid, & Skarr, 2003). At baseline (a = 0.905) and
follow-up (a = 0.927), this scale showed an excellent level of internal consistency.
Physical activity questionnaire for children. The Physical Activity
Questionnaire for Children (PAQ-C) (Crocker, Bailey, Faulkner, Kowalski, & McGrath,
1997) assessed leisure-time physical activity in youth. This self-administered, 7-day
recall questionnaire consisted of nine items scored on a 5-point scale, from 1 (low active)
to 5 (high active). Higher values indicate higher levels of physical activity in participants’
free time. This questionnaire has been shown to have satisfactory test-retest reliability
(Sallis, Buono, Roby, Micale, & Nelson, 1993). This scale also had good reliability in
this study at baseline (a = 0.867) and follow-up(a = 0.916).
Rating of perceived exertion. The Borg Rating of Perceived Exertion (RPE)
scale (Borg, 1998) was used after each fitness test to determine participants’ subjective
rating of how much effort they exerted (i.e. how hard they worked). The scale ranged
from 6 (no exertion at all) to 20 (maximal exertion). Thus, the more effort the participant
perceived they exerted equated to a higher number. This scale has been found to be a
reliable indicator of perceived exertion in children exercising at ventilatory threshold (a =
0.78; Mahon & Marsh, 1992).

Manipulation, Contamination, and Motivation Inspection
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An assessment was constructed to determine if participants paid attention and
retained the information conveyed in the respective DVD (manipulation inspection). The
questions were of equivalent difficulty level for each group and contained four binary
(true or false, yes or no) and two short answer questions. Manipulation check questions
were different from baseline to follow-up for each group.
Contamination assessments were created to monitor for any potential
contamination between groups by inquiring whether participants knew anyone else in the
study, whether they knew that individuals watched a video, and if so, what the video they
watched was about. In this case, contamination would be considered if individuals in the
control group were aware of the experimental group and any differences between the two
groups (i.e. content of the DVD).
A motivation assessment was generated to gauge participants' motivation and
voluntary involvement in the study. Participants were asked if they wanted to participate
in the study and if there was anything preventing them from exerting their maximum
capacity during the aerobic fitness test.

Intervention
Peer modeling DVD. The peer modeling DVD was developed prior to the start of
the study and incorporated the subprocesses of observational learning. A transcribed
reproduction of the peer modeling DVD can be found in Appendix C. It consisted of a
male and female chapter, 4.8 and 6.35 minutes in length, respectively. Both chapters of
the DVD were comprised of an edited interview and various action shots of an obese
youth model performing a maximal, aerobic fitness test. The DVD detailed the models’

34

psychological and physiological responses and expectations before, during, and after the
aerobic fitness test. By capturing the test on film, it aimed to create a vicarious experience
for participants. Models also demonstrated and verbalized increased confidence to
perform the test (positive self-talk) and offered a variety of strategies to cope with the
maximal effort and overcome the associated discomfort during the test (shortness of
breath, sweating, increased heart rate, etc.). Emphasis was placed on strategies the models
used (attention control, breathing regulation, goals, and cue words) to focus their efforts
during subsequent tests. Both chapters of the DVD were identical in content; however the
female model was not as concise during the interview, accounting for the difference in
duration (1.55 minutes) between chapters.
Attention control DVD. The attention control DVD was developed prior to the
start of the study. It consisted of a presentation by a medical student about healthy eating
habits for children and adolescents. The DVD was 5.15 minutes in length. The DVD
detailed the importance of eating breakfast, consuming whole grains and adequate
servings of fruits and vegetables, and eliminating sodas and sugary drinks from one’s
diet. The medical student also provided various strategies to incorporate healthy nutrition
into one’s lifestyle. Examples of strategies include drinking water or homemade
smoothies instead of soda and sugary beverages and consuming fruits for a snack or
dessert as opposed to refined carbohydrates (e.g. cake, doughnuts, cookies).

Procedure
Eligible participants and their families visited the Exercise and Health Psychology
Laboratory to sign consent and assent forms if they were willing to participate (voluntary
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basis). Baseline (pre-DVD) demographic information (age, gender, spoken language) was
obtained and participants completed Task Self-Efficacy (SE) questionnaire, Pediatric
Quality of Life Inventory (PedsQofL), and Physical Activity Questionnaire for Children
(PAQ-C). All questionnaires can be referred to in Appendix B. This was followed by an
aerobic fitness test and Borg Rating of Physical Exertion (RPE). To ensure group
equivalency, participants were randomized after baseline measures were collected into
one of two conditions: experimental or attention control (Figure 3). The study took place
at the Exercise and Health Psychology Laboratory at the University of Western Ontario
(www.ehpl.uwo.ca).
Next, participants in the experimental group individually watched a short, peer
modeling DVD. Male participants viewed the male peer model, whereas female
participants viewed the female peer model. Participants in the attention control group also
watched a DVD individually and of similar length to the experimental group; however it
was about healthy nutrition. After viewing their respective DVD, participants completed
manipulation and contamination assessments.
After seven days, participants in both groups returned for a follow-up assessment.
They completed the Task SE, PedsQofL, and PAQ-C questionnaires. Subsequently,
participants watched their respective DVD, responded to manipulation and contamination
assessments, performed a secondary aerobic fitness test, and the RPE scale was collected.
Participants and their families signed a Debriefing Letter at the end of their second visit.
Data from this study were entered into a Microsoft Excel database at the host
institution's lab and then extracted into SPSS (version 18) for analysis. All computers at

the Exercise and Health Psychology Laboratory are linked with the host institution's
LEGATO backup system for data security.
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Recruitment and eligibility
screening
_______ Ì_____
• Demographic mlonuation
• Body composition assessment
• Self-efficacy measure
•PedsQoL Version 4.0
•PAQ-C
• Peak V02Test
• Motivation Questionnaire

Baseline
Stage 1

y
Randomization

Stage 2

7 days

Experimental group:
♦ View Peer Modeling DVD
•Manipulation Check

Control group:
• View Healthy Nutrition DVD
•Manipulation Check

'!
• Self-efficacy measure
•PedsQoL Version 4.0
•PAQ-C
• View Peer Modeling DVD
•Manipulation Check
• Peak V02Test
• Motivation Questionnaire
• Qualitative Interview

'i
• Self-efficacy measure
•PedsQoL Version 4.0
•PAQ-C
• View Healthy Nutrition DVD
•Manipulation Check
• Peak V02Test
•Motivation Questionnaire

Figure 3. Flow diagram of design and overall procedure.
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Power Calculation
This study was designed to randomize 50 participants. Strong efforts were made
to encourage compliance and have participants return for follow-up assessments from
both the experimental and control groups to ensure equivalent attrition rates. Significant
attrition was not expected since the study did not occur over a lengthy period of time.
A total sample size of 50 participants (25 in each condition) was required to
complete the study. This sample was projected to provide a power of 93% and to detect at
least a large effect (Cohen's d - 0.82) in peak VO2 between the experimental and control
groups, assuming a statistical significance level of a = 0.05 (Cohen, 1992; Sample Power
2.0). Specifically, the study was powered to detect a 29% net difference in peak VO2
between the experimental (e.g. 43 ml/kg/min) and control groups (e.g. 38.9 ml/kg/min,
SD = 1.0) at follow-up. Sample size was determined by comparing the mean difference of
other research testing the effects of psychological-based interventions on peak VO2 with
a different population (e.g., Maddison et al.., 2008).

Statistical analyses
Manipulation, contamination, and motivation assessments were analyzed using
independent-samples /-tests and chi-square (X2) tests. To verify equivalence between the
experimental and attention control groups at baseline, independent-samples /-tests and
chi-square (X2) tests were used to analyze demographics, physical activity patterns (PAQC), quality o f life (PedsQofL), and outcome variables.
Mean scores and standard deviation from the mean of aerobic fitness parameters
(peak VO 2 , duration, respiratory exchange ratio [RER], and heart rate), RPE, and task
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self-efficacy were analyzed for time and group interaction effects using repeated
measures analysis of variance (ANOVA). Chi-square (X ) tests for independence were
used to study differences between groups from baseline to follow-up to determine
whether participants reached a RER greater than or equal to 1.0.
Bivariate correlations were performed to examine the relationships among RPE,
and task self-efficacy and aerobic fitness variables at baseline and follow-up.
The level of significance was accepted at p < .05 for all statistical tests
(Tabachnick & Fidell, 1996). In accordance with Cohen (1988), 0.01 constitutes a small
effect size, 0.06 constitutes a moderate effect size, and 0.14 constitutes a large effect size
(rfi). Pearson product-moment correlation coefficients (r) in the order of 0.10, 0.30, and
0.50 denote correlations of small, medium, and large effects, respectively (Cohen, 1988).
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Results
Treatment of Data
Missing data. Participants with missing data (i.e., did not complete an outcome
measure entirely) were excluded from analyses of that particular measure. This was
deemed to be the most conservative method of treating missing data (Tabachnick &
Fidell, 1996). This occurred 2 and 10 times in total at baseline and follow-up,
respectively. One participant did not complete the fitness test, manipulation inspection, or
RPE at baseline. Three participants did not complete the fitness test, manipulation
inspection, or RPE at follow-up. Four participants did not complete psychosocial
questionnaires (PAQ-C, PedsQofL, and task self-efficacy) at follow-up.
Outliers. Values were defined as outliers if they extended more than 1.5 boxlengths from the edge of the box and whisker plot. Based on this condition, outliers were
found for the subsequent variables: baseline peak VO2 , baseline heart rate, baseline RPE,
follow-up peak VO 2 , follow-up duration, follow-up RPE, follow-up task self-efficacy,
and percentage of correct responses on the manipulation assessment at follow-up.
Subsequent statistical analyses were conducted upon removal of outlying data; however
the analyses with the outlying data removed did not evoke different findings.
Furthermore, outliers remained in the sample since there was documented evidence to
support values representing poor performance on the aerobic fitness test.
Assumptions of statistical techniques. First, dependent variables that were
studied were continuous (interval) and observations were independent of one another.
Normality of the data was assessed by histograms and measures of skewness and
kurtosis. Peak VO 2 was positively skewed at follow-up. This distribution reflects that
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participants performed poorly on the aerobic fitness test. Heart rate was negatively
skewed at baseline and follow-up due to the natural physiological response to exercise.
RPE was negatively skewed at baseline and positively skewed at follow-up. The
inconsistency in the direction of the clustering of the RPE data demonstrates that this
demographic lacked a clear understanding and the ability to perceive physical exertion.
Lastly, the percentage of correct responses on the manipulation assessment at baseline
and follow-up were negatively skewed. This distribution was expected because
participants would obtain perfect scores if they retained information they viewed from
their respective DVD. Data transformations were not applied to skewed distributions as
repeated measures ANOVA is robust to violations of this assumption (Akritas, Arnold, &
Brunner, 1997).
Data subjected to repeated measures ANOVA were checked for the violation of
homogeneity of variance (homoscedasticity) and homogeneity of intercorrelations
(sphericity) using Levene’s Test for equality o f variances and Box's M statistic,
respectively. Upon examination of these tests, the assumptions of homoscedasticity and
sphericity were not violated.
Chi-square tests for independence were verified for obeying the following
assumptions: independent observations and the lowest expected count in any cell should
be more than 10 for a 2 by 2 table. The latter assumption was violated twice at follow-up:
the proportion of individuals wanting to participate in this study and whether participants
knew someone participating in this study. The Yates' Correction for Continuity was used
in order to take the overestimation of the chi-square value for a 2 by 2 table into
consideration.
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A number of assumptions for correlations were explored for violation,
specifically, linearity and homoscedasticity. This was determined by visual inspection of
the distribution of data points in scatterplots. The assumption of homoscedasticity was
violated for the following relationships: RPE and heart rate at baseline and follow-up,
RPE and duration at baseline and follow-up, duration and task self-efficacy at baseline,
RPE and task self-efficacy at baseline and follow-up, RPE and vigorous task self-efficacy
at baseline and follow-up, RER and vigorous task self-efficacy at baseline, RPE and Peak
VO 2 at follow-up, task self-efficacy and heart rate at follow-up, duration and vigorous
task self-efficacy at follow-up, and RER and RPE at follow-up. The data points for these
relationships were not clustered and were disconnected, indicating a very low correlation.
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Flow of Participants
The flow of participants is represented in Figure 4.

Figure 4. Flow of participants through the study.
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Manipulation, Contamination, and Motivation Inspection
Manipulation inspection. An independent-samples /-test revealed that there was
no significant difference in the percentage of correct responses on the manipulation
assessment between the experimental and control group at baseline. An independentsamples t-test also showed no statistical difference in the percentage of correct responses
on the manipulation assessment between the experimental and control group at follow-up
(see Table 2).
Contamination inspection. Table 2 presents the Chi-square test for independence
for the Contamination Inspection between groups and at each time point. At baseline,
there was no significant difference between experimental and control groups for knowing
someone participating in this study, being aware that other participants watched a video,
and believing that other participants watched the same video. At follow-up, there was no
significant difference between experimental and control groups for knowing someone
participating in this study and being aware that other participants watched a video.
Believing that other participants watched the same video was statistically significant
between groups at follow-up.
Motivation inspection. Table 2 presents the Chi-square test for independence for
the Motivation Inspection between groups and at each time point. Experimental and
control groups did not significantly differ in the proportion of individuals wanting to
participate in this study or the presence of something preventing participants from trying
their best at baseline. Significant differences did not exist between groups at follow-up in
the proportion o f individuals wanting to participate in this study or the presence of
something preventing participants from trying their best.

Table 2

Manipulation, Contamination and Motivation Inspection
Follow-up

Baseline

Correct answers on

Experimental

Control

Significance

Experimental

Control

Significance

Group (%)

Group (%)

Group (%)

Group (%)

92.00

91.30

ip)
0.87

94.79

94.32

(P)
0.88

20.0

4.3

0.23

16.7

0

0.14

40.0

34.8

0.94

50.0

22.7

0.11

44.0

26.1

0.32

58.3

18.2

0.01*

91

87

0.34

95.8

86.4

0.54

40.0

39.1

1.00

45.8

27.3

0.32

content quiz
Knew someone
participating in this study
Aware that other
participants watched a
video
Percentage of those aware
who believed other
participants watched the
same video
Willingness to participate
Presence of something
preventing them from
trying their best
Note. * significant difference between groups,/? < 0.05.
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Group Equivalency
To assess group equivalency between the experimental and control groups at
baseline, independent-samples /-tests were used to analyze demographics and outcome
variables (Table 3). Overall, there were no significant differences between groups for
demographic characteristics, physical fitness parameters, and psychosocial outcome
variables, with the exception of RER. RER was significantly higher in the experimental
group compared to the control group (see Table 3).
Group equivalency was also examined between groups from baseline to follow-up
for the Pediatric Quality of Life questionnaire (PedsQofL) and the Physical Activity
Questionnaire for Children (PAQ-C). There was no effect for PedsQofL for time (F [1,
43] = 0.666, p = 0.419, f|2 = 0.015), but a large, significant effect for time by group
interaction existed (F [1, 43] = 24.38, p < 0.01, q2 = 0.362) (see Figure 5). Results
showed that there were no significant changes in PAQ-C for time (F [1, 43] = 0.303,/? =
0.585, f|2 = 0.007) and time by group interaction (F [1,43] = 0.058, p = 0.811, f|2 =
0.001) (see Figure 6).
Parents and guardians of participants were asked to report any medically relevant
information. Underlying medical conditions present in participants in both groups are
presented in Table 4.
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Table 3
Demographic characteristics, physical fitness, and psychosocial outcome variables at
baseline
Experimental Group

Control Group

25

24

13/12

13/11

Number of
participants
Male/Female
M

SD

M

SD

Significance
(p)

Age (years)

13.04

2.07

12.25

2.13

0.20

BMI (kg/m2)

33.06

7.22

31.62

5.34

0.43

BMI Percentile

98.19

1.84

98.46

1.10

0.54

PAQ-C

2.21

0.50

2.32

0.59

0.52

PedsQofL

1.22

0.73

1.15

0.51

0.74

Peak V 0 2

23.93

7.04

23.18

6.06

0.7

Duration (min)

12.71

1.88

12.61

1.88

0.85

RER

1.05

0.14

0.98

0.082

0.05*

174.20

21.58

173.87

16.47

0.95

RPE

14.04

2.49

13.91

2.30

0.86

Task SE

61.08

24.30

58.08

23.27

0.66

47.13

27.62

42.92

25.46

0.58

(mL/kg/min)

HR (bpm)

(Percent %)
Vigorous Task
SE (Percent %)
Note. BMI = Body Mass Index; PAQ-C = Physical Activity Questionnaire for Children;
VO 2 = Ventilatory Oxygen; RER = Respiratory Exchange Ratio; RPE = Rating of
Perceived Exertion; SE = Self-Efficacy; PedsQofL = Pediatric Quality of Life. *
significant difference between groups,/? < 0.05.
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•
o

Experimental
Control

Figure 5. Mean Pediatric Quality of Life score at baseline and follow-up. Error bars
represent standard error. PedsQofL = Pediatric Quality of Life. * indicates a significant
time interaction.
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•
o

Experimental
Control

Figure 6. Mean Physical Activity Questionnaire for Children score at baseline and
follow-up. Error bars represent standard error. PAQ-C = Physical Activity Questionnaire
for Children.
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Table 4
Underlying medical conditions reported at baseline
Experimental

Control

Group

Group

(n = 25)

(n = 24)

Asthma

3

4

Respiratory disease (chronic bronchitis, whooping

1

2

1

2

Hashimoto thyroiditis

0

1

Brachial plexus

0

1

Epilepsy

1

0

Miscellaneous (prone to heat exhaustion, OCD, ADHD,

2

0

T-cell lymphoma

1

0

Developmental delay

1

1

Osgood-Schlatters disease

0

1

Disease

cough, lung disease)
Heart disease/conditions (heart murmur, pacemaker
implant, congenital heart disease)

Tourette syndrome, anxiety)

Note. OCD = obsessive compulsive disorder; ADHD = attention deficit hyperactivity
disorder.
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Main Outcome
Group differences in mean scores of physical fitness parameters. Results
showed no changes in peak VO 2 over time (F [1, 44] = 0.820, p = 0.370, r\ = 0.018) and
the time by group interaction was also non-significant (F [1, 44] = 0.022, p - 0.882, f| =
0.001) (see Figure 7). An overall main effect for time (F [1, 44] = 0.787, p = 0.380, r f =
0.018) and interaction effect for time by group (F [1, 44] = 0.633, p

-

0.430, f |2 = 0.014)

were not found for duration (see Figure 8). For RER, no significant time (F [1,44] =
0.205, p = 0.653, f|2 = 0.005) and time by group (F [1,44] = 0.066,p = 0.798, f|2 = 0.002)
interaction effects were found (see Figure 9). Change in heart rate yielded a non
significant effect over time (F [ 1,44] —1.589, p = 0.214, r\ = 0.035) and for the time by
group interaction (F [1,44] = 0.876, p = 0.355, f)2 = 0.020) for heart rate (see Figure 10).
Finally, there was a significant time effect for RPE (F [1,44] = 4.958, p = 0.031, f|2 =
0.101), but a non-significant time by group interaction effect (F [1, 44] = 1.291, p =
0.261, r\ = 0.029) (see Figure 11).
Chi-square tests for independence revealed that the attainment of an RER value
greater than 1.0 was not significantly different between groups at baseline (x [1, n = 48]
= 0.680,/? = 0.410) or follow-up (x2 [1, n = 46] = 1.31 \ , p = 0.252) (see Figure 12).
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Baseline

o

Follow-up

Experimental
Control

Figure 7. Mean peak VO 2 at baseline and follow-up. Error bars represent standard error.
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Duration (min)
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-

12.4 -

12.2

12.0
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o

Follow-up
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Figure 8. Mean duration at baseline and follow-up. Error bars represent standard error.

RER
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•
o

Experimental
Control

Figure 9. Mean Respiratory Exchange Ratio at baseline and follow-up. Error bars
represent standard error. RER = respiratory exchange ratio.
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Experimental
O' Control
Figure 10. Mean heart rate at baseline and follow-up. Error bars represent standard error.
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♦ — Experimental
o Control

Figure 11. Mean Rating of Perceived Exertion at baseline and follow-up. Error bars
represent standard error. RPE = rating of perceived exertion. * indicates a significant
group by time interaction.
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[

I Experimental
] Control

Figure 12. Percentage of participants attaining an Respiratory Exchange Ratio greater
than or equal to 1.0 at baseline and follow-up. RER = respiratory exchange ratio.
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Group differences in variability of physical fitness parameters. Results
showed non-significant changes in standard deviation from the mean for peak VO 2 over
time ( F [ l, 44] = 0.174,/? = 0.678, f|2 = 0.004) and the time by group interaction (F [1,
44] = 0.062,/? = 0.804, f|2 = 0.001) (see Figure 13). An overall main effect for time (F [1,
44] = 1.607,/? = 0.212, r|2 = 0.035) and interaction effect for time by group (F [1, 44] =
2.854,/? = 0.098, r\2 = 0.061) were not found for variability in duration (see Figure 14).
For variability of RER, there was a non-significant time effect (F [1, 44] = 0.513,/? =
0.478, f|2 = 0.012), but a significant, large time by group interaction was found (F [1,44]
= 5.929, p = 0.019,1)2 = 0.119) (see Figure 15). Change in variability of heart rate
yielded a non-significant effect over time (F [1, 44] = 0.994,/? = 0.324, f|2 = 0.022) and
for the time by group interaction (F [1,44] = 3.421,/? = 0.071, f|2 = 0.072) (see Figure
16). Finally, there was a non-significant time effect (F [1, 44] = 2.426,/? = 0.127, f)2 =
0.052), and time by group interaction effect (F [1, 44] = 0.026,/? = 0.873, rj2 = 0.001) in
standard deviation from the mean for RPE (see Figure 17).

Standard deviation for Peak V02 (mL/kg/min)

59

7.0
6.5

6.0
5.5
5.0
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3.5
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3.0

Baseline

—
o

Follow-up

Experimental
Control

Figure 13. Standard deviation from the mean for peak VO2 at baseline and follow-up.
Error bars represent standard error.
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Standard deviation for Duration (min)

18 1

1.6

-

1.4 -

1.2

-

1.0

-

0.8

-

0.6

-■

Baseline

•
o

Follow-up

Experimental
Control

Figure 14. Standard deviation from the mean for duration at baseline and follow-up.
Error bars represent standard error.
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Experimental
Control

Figure 15. Standard deviation from the mean for RER at baseline and follow-up. Error
bars represent standard error. RER = respiratory exchange ratio. * indicates a significant
group by time interaction.
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Experimental
Control

Figure 16. Standard deviation from the mean for heart rate at baseline and follow-up.
Error bars represent standard error. HR = heart rate.
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2.2
2.0

1.8

1.6
1.4

1.2
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1.0

Baseline
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Follow-up
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Control

Figure 17. Standard deviation from the mean for RPE at baseline and follow-up. Error
bars represent standard error. RPE = rating of perceived exertion.
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Group differences in mean scores of task self-efficacy. Results showed that
changes in task self-efficacy were non-significant over time (F [1, 43] = 0.063, p = 0.804,
f|2 = 0.001) and for the time by group interaction (F [1,43] = 0.332, p = 0.567, f|2 =
0.008) (see Figure 18). Also, a significant main effect for time (F [1, 43] = 0.603, p =
0.442, rj2 = 0.014) and interaction effect for time by group (F [1, 43] = 1.466, p = 0.233,
f\ = 0.033) was not found for vigorous task self-efficacy (see Figure 19).
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Figure 18. Mean task self-efficacy at baseline and follow-up. Error bars represent
standard error.
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Figure 19. Mean vigorous task self-efficacy at baseline and follow-up. Error bars
represent standard error.
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Group differences in variability of task self-efficacy. Results showed that
changes in variability for task self-efficacy were non-significant over time (F [1,43] =
1.371 ,p = 0.248, f|2 = 0.031) and for the time by group interaction ( F [ l, 43] = 0.576,p =
0.452, f|2 = 0.013) (see Figure 20). Also, a main effect for time (F [1,43] = 0.322, p =
0.573, f|2 = 0.007) and interaction effect for time by group (F [1,43] = 0.753,p = 0.390,
f|2 = 0.017) was not found for standard deviation from the mean for vigorous task self
efficacy (see Figure 21).
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■•
o

Experimental
Control

Figure 20. Standard deviation from the mean for task self-efficacy at baseline and follow
up. Error bars represent standard error.

Standard deviation for Vigorous Task Self-Efficacy (Percent %)

69

Baseline

o

----- 1-----

Follow-up

Experimental
Control

Figure 21. Standard deviation from the mean for vigorous task self-efficacy at baseline
and follow-up. Error bars represent standard error.
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Relationships
Mean scores at baseline. Relationships between physical fitness parameters and
task self-efficacy variables at baseline are presented in Table 5. Peak VO 2 was highly and
positively correlated with duration and moderately and positively correlated with heart
rate, RPE, RER, task self-efficacy, and vigorous task self-efficacy. A moderate, positive
relationship was found between heart rate and duration and heart rate and RER. Positive
and moderate correlations were found between duration and RPE, RER, task self
efficacy, and vigorous task self-efficacy. RPE was related to RER in a moderate and
positive direction. A strong, positive relationship was found between task self-efficacy
and vigorous task self-efficacy. Lastly, low and non-significant positive correlations were
found between heart rate and RPE, task self-efficacy and vigorous task self-efficacy, RPE
and task self-efficacy and vigorous task self-efficacy, RER and task self-efficacy, and
RER and vigorous task self-efficacy.
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Table 5
Correlations for physical fitness parameters and task self-efficacy variables at baseline
Peak

Duration

HR

RPE

RER

Task SE

Task SE

V 02
Peak

1

Vigorous

0.39**

0.76**

0.34*

0.38**

0.42**

0.45**

1

0.54**

0.25

0.53**

0.17

0.17

1

0.40**

0.52**

0.36*

0.41**

1

0.35*

0.16

0.13

1

0.19

0.19

1

0.94**

V 02
HR
Duration
RPE
RER
Task SE
Vigorous

1

Task SE
Note. VO2 = Ventilatory Oxygen; HR = heart rate; RPE = Rating of Physical Exertion;
RER = Respiratory Exchange Ratio; SE = self-efficacy. Significant difference between
groups, *p < 0.05, **p < 0.01.
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Variability at baseline. Relationships between physical fitness parameters and
task self-efficacy variables at baseline are presented in Table 6. Peak VO 2 was highly and
positively correlated with duration. Duration and RPE were correlated in a low and
positive manner. A positive and strong correlation was found between task self-efficacy
and vigorous task self-efficacy. However, most relationships between parameters were
weak and non-significant.
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Table 6
Correlations for standard deviation from the mean for physical fitness parameters and
task self-efficacy variables at baseline
Peak

Duration

HR

RPE

RER

Task SE Vigorous
Task SE

V 02
Peak V 0 2
HR

1

0.194

0.500**

0.111

0.039

0.279

0.196

1

0.283

0.076

0.038

0.062

0.023

1

0.301*

0.246

0.184

0.012

1

0.253

0.014

-0.139

1

-0.111

-0.279

1

0.785**

Duration
RPE
RER
Task SE
Vigorous

1

Task SE
Note. VO2 = Ventilatory Oxygen; HR = heart rate; RPE = Rating of Physical Exertion;
RER = Respiratory Exchange Ratio; SE = self-efficacy. Significant difference between
groups, *p < 0.05, **p < 0.01.

Mean scores at follow-up. Correlations were also conducted to explore
relationships between physical fitness parameters and task self-efficacy variables at
follow-up (see Table 7). A strong, positive relationship was detected between peak VO 2
and duration, and moderate and positive relationships with heart rate, RER, and task self
efficacy. Heart rate was related to duration and RER in a positive and moderately high
direction. Positive and moderate correlations were found between duration and RER, task
self-efficacy, and vigorous task self-efficacy. RER was moderately and positively
correlated to task self-efficacy and vigorous task self-efficacy. A strong, positive
relationship was found between task self-efficacy and vigorous task self-efficacy. Low
and non-significant positive correlations were found between peak VO2 and RPE and
vigorous task self-efficacy; heart rate and RPE, task self-efficacy, and vigorous task self
efficacy; duration and RPE; and between RPE and RER and task self-efficacy. Lastly, a
negative, small and non-significant association was found between RPE and vigorous
task self-efficacy.
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Table 7
Correlations for physical fitness parameters and task self-efficacy variables at follow-up
Peak

Duration

HR

RPE

RER

V 02
Peak V 0 2
HR

1

Task

Vigorous

SE

Task SE

0.41**

0.77**

0.15

0.31*

0.34*

0.28

1

0.57**

0.28

0.54**

0.10

0.20

1

0.23

0.45**

0.37*

0.35*

1

0.21

0.09

-0.07

1

0.35*

0.38*

1

0.86**

Duration
RPE
RER
Task SE
Vigorous

1

Task SE
Note. VO2 = Ventilatory Oxygen; HR = heart rate; RPE = Rating of Physical Exertion;
RER = Respiratory Exchange Ratio; SE = self-efficacy. Significant difference between
groups, *p < 0.05, **p < 0.01.
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Variability at follow-up. Relationships between physical fitness parameters and
task self-efficacy variables at baseline are presented in Table 8. Peak VO 2 was
moderately and positively correlated with duration. Duration and RPE were correlated in
a low and positive manner. A positive and strong correlation was found between task
self-efficacy and vigorous task self-efficacy. However, most relationships between
parameters were weak and non-significant.
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Table 8
Correlations for standard deviation from the mean for physical fitness parameters and
task self-efficacy variables at follow-up
Peak

HR

Duration

RPE

RER

Task SE

Task SE

V 02
Peak V 0 2
HR

1

Vigorous

0.089

0.475**

-0.225

-0.130

0.007

0.070

1

0.324*

0.084

0.202

0.020

-0.123

1

0.025

0.198

0.113

0.036

1

0.227

-0.308

-0.297

1

0.103

-0.085

1

0.733**

Duration
RPE
RER
Task SE
Vigorous

1

Task SE
Note. VO2 = Ventilatory Oxygen; HR = heart rate; RPE = Rating of Physical Exertion;
RER = Respiratory Exchange Ratio; SE = self-efficacy. Significant difference between
groups, *p < 0.05, **p < 0.01.
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Chapter Three: Conclusion
Discussion
The purpose of this study was to determine the effect of a peer modeling
intervention on cardiorespiratory fitness (i.e. peak VO2 ) and self-efficacy in obese youth
completing a maximal treadmill test. The results of this study did not support the
hypotheses. In particular, participants who viewed the peer modeling intervention
(experimental group) did not significantly improve with respect to physical fitness
parameters (peak VO 2, heart rate, duration, and respiratory exchange ratio) and self
efficacy when compared to participants in the attention control group, from baseline to
follow-up visits. However, physical fitness parameters and self-efficacy were positively
related at both time points. Furthermore, the peer modeling intervention showed some
degree of success in regards to the accuracy of aerobic fitness assessment and task self
efficacy. Modeling has shown to be an effective learning modality in various populations;
thus, potential explanations and implications for the observed findings in this study are
considered below.

Effects of the Intervention on Physical Fitness Parameters
Despite low cardiorespiratory fitness in participants in the current study at
baseline, and hence evidence for considerable room for improvement, differences in
physical fitness parameters between groups and assessments were negligible. Upon visual
inspection of the data, trends were evident. Namely, duration and heart rate increased in
the experimental group and stabilized for the control group between baseline and follow
up assessments.
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Peak VO 2 has been shown to be an accurate and reliable measure of the
cardiorespiratory system under stress in overweight youth, on condition that the
individual exerts maximal effort (Loftin, Sothem, Warren, & Udall, 2004). Hence, the
accuracy of cardiorespiratory fitness testing is compromised when participants
volitionally terminate the assessment prior to reaching their true, maximal physical
capacity. Although mean differences were not significant between groups and baseline
and follow-up assessments, the peer modeling intervention was partially successful at
reducing variability and improving accuracy in the assessment of physical fitness
parameters. Overall, visual inspection shows that from baseline to follow-up, variability
of peak VO 2 , duration, heart rate, RPE, and RER decreased in the experimental group,
with the latter parameter reaching significance. Variability for the aforementioned
parameters from baseline to follow-up slightly increased in the control group upon visual
inspection. Changes in inter- and intra-rater reliability could be considered sources to
decrease variation in the sample, however, it should be noted that this is unlikely since
assessors and participants were blinded to group allocation and an audio recorder was
used to document baseline and follow-up fitness tests to monitor potential bias and ensure
consistency. Hence, the peer modeling intervention was found to aid in improving the
accuracy of cardiorespiratory fitness assessments by reducing the variability of the
physiological responses, thereby attaining values that are reflective of the experimental
group's true physical fitness.
Physical fitness parameters (peak VO 2 , heart rate, respiratory exchange ratio)
collected at baseline were comparable with previous observations in the pediatric obese
population (Bemdtsson, Mattsson, Marcus, & Larsson, 2007; Deforche et al., 2003; Gutin
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et al., 2002; Loftin et al., 2001). The strength and delivery o f the peer modeling
intervention, exercise protocol, population, psychosocial state, and motivation are factors
that deserve attention to understand the non-significant findings of the current study.
Strength and delivery of the peer modeling intervention. In order to maximize
its efficacy, the peer modeling intervention material employed the applicable sub
processes that govern observational learning. First, the intervention showed both male
and female models undergoing routine preparation for and performing the maximal
exercise test. Meanwhile, verbal prompts provided observers with information concerning
the psychological and physiological expectations and coping strategies before, during and
after the maximal exercise test and the importance of maximal exertion. Hence, multiple
learning styles (i.e. auditory, visual) were used to emphasize salient information and to
direct the observers' attention to the content presented. In line with the results of the
manipulation assessment, participants attended to and retained the modeled information.
Second, the models possessed characteristics that were comparable to the observers. To
illustrate, male and female participants in the experimental group observed the male and
female models, respectively, who were also within the same age range of the participants.
Another contribution to the perceived similarity between the observer and the model was
that the models initially conveyed negative cognitions and incompetence. However, the
intervention did not involve a true form of a coping model, nor feedback or knowledge of
results of participants' performance. Schunk and colleagues (1987) have found that peer
coping models were particularly beneficial for youth doubtful of their abilities. Also,
individuals who received feedback about their reproduction of the modeled skill
improved their performance; yet these findings are inconsistent (Hebert & Landin, 1994;
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McCullagh & Caird, 1990). Finally, if the intervention was delivered during the maximal
exercise test, as opposed to before the start of the test, changes in physical fitness
parameters from baseline to follow-up visits for the experimental group may have
reached significance, compared to control group.
Exercise protocol. Cardiorespiratory fitness can be assessed with multiple
methods. Maximal exercise testing provides the most accurate measure of peak VO2 , but
as its name implies, maximum effort must be exerted to obtain accurate data. The
commonly used modified Bruce protocol involved 3-minute stages, and was employed in
this study. Due to the duration of the stages, younger individuals may have found it
lengthy and monotonous, thereby easily becoming disinterested. The modified Bruce
protocol increased in intensity at each progressive stage. In addition to wearing a fitted
facemask, which might have caused anxiety, this ergometric protocol may have been too
difficult for the population in this study. Instead, the 'half Bruce' protocol may be better
suited for youth since the stages of the protocol are 1.5 minutes and speed increments are
reduced (van der Cammen-van Zijp et al., 2010).
Population. Stricken with acute and chronic physiological and psychological
health concerns, an appraisal of the physical and psychosocial functioning of obese youth
is important to understand the barriers they experience regarding physical activity and
exercise. First, diseases and disorders affecting the respiratory, cardiovascular or
musculoskeletal systems may impact cardiorespiratory fitness. In fact, individuals with
cardiovascular disease, diabetes or hypertension are 10-25% less fit than their healthy
counterparts (Blair et al., 1995; Braun et al, 2008; Myers et al., 2002). Nearly half of the
participants in this study reported some form of an underlying medical condition, the
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majority of which affected the cardiorespiratory system. Therefore, the inability to reach
peak VO 2 or see changes from baseline to follow-up could be attributed to reported
comorbidities.
Psychosocial state. Overall, psychosocial welfare has tremendous implications on
the pursuit of physical activity, especially in the pediatric obese population. Psychosocial
welfare includes attitude, self-esteem, and perceived and actual competence, among
others. Earlier research has contended that overweight and obese youth reported poorer
self-esteem, actual physical competence, less positive attitude, and more perceived
barriers towards physical activity, compared to normal weight youth (Deforche, De
Bourdeaudhuij, & Tanghe, 2006; Griffiths, Parsons, & Hill, 2010; Hume et al., 2008;
Southall et al., 2004). Competence, a judgement of one's domain-specific ability and self
esteem, are influenced by social support, outcome, and internal sources (Harter, 1985;
Weiss, 2000). Parents, the foundation of children's social support system, perceive their
overweight children to be less physically competent than parents of non-overweight
children (Jones et al., 2010). Since children's perceptions of their physical competence
are influenced by their social support, a similar trend was noted in this study; overweight
children self-reported lower perceived physical competence than the non-overweight
children (Jones et al., 2010). Recent studies have found that youth are more likely to
engage in physical activity if they perceive they were competent in this regard (Bois,
Sarrazin, Brustad, Trouilloud, & Cury, 2005; Gao, 2008; Wright, Ding, & Li, 2005). To
demonstrate, perceived sports competence explained 18% and 30% of the variance of
physical activity and fitness in adolescents, respectively (Barnett, Morgan, van Beurden,
& Beard, 2008). Furthermore, cardiovascular fitness was higher in youth who reported
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greater competence (Gao, 2008). These findings are in accordance with Harter's model
that actual competence is an antecedent to perceived competence, which has a bearing on
physical activity (1978). Therefore, social and psychological distress may have
implications on the cardiorespiratory fitness assessments of the obese youth in this study,
however these variables were not assessed.
Motivation. Obese youth are caught in a vicious cycle; obesity reduces activity
due to physical limitations and self-perceptions, and reduced activity will create a greater
aversion to that behaviour. Motivating obese youth to perform physical activities or tasks
is challenging. In relation to the motivational subprocess of observational learning,
individuals are inclined to model an action if there are valued and rewarding outcomes.
Home and colleagues (2009) demonstrated that a group of'cool', young, active, fictitious
peer models, delivered by video, were effective in increasing habitual activity levels in 9
11 year old children, with the addition of rewards and pedometer-feedback. Relative to
baseline, physical activity increased in both girls and boys of the experimental group by
35% and 21%, respectively. Participants received awards, such as balls and frisbees
customized to the fictional peer models, for attaining or exceeding their step target. This
study established that an intervention integrating modeling, rewards and feedback was
successful in increasing activity levels in children. Investigators are currently replicating
the study in the absence of rewards. The present study did not offer incentives as the
purpose was to exclusively test the effectiveness of a peer modeling intervention.
Moreover, the participants in this study were unlikely to be motivated by an outcome
such as accurate peak VO2 values because they lack the capacity to process complex
information, and to think and reason in abstract terms until the middle of adolescence
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(Piaget, 1952).
Individuals who complete a maximal incremental exercise test are typically
referred by their physician due to diagnostic necessity. Thus, these individuals are
subjected to a potent source of motivation from their physician and have an opportunity
to comprehend the medical relevance and importance of physical exertion during the
maximal incremental exercise test. This circumstance did not present itself in this study.
The idea of "learned helplessness" has also contributed to the lack of motivation
to physical tasks and exercise in this population (McWhorter, Wallmann, & Alpert, 2003;
Sothem et al., 1999). Helplessness deficiencies that may plague overweight and obese
youth include: passivity, cognitive flaws, and the inability to identify existing
opportunities to control outcomes, sadness, reduced self-esteem and competitiveness, and
the lack of motivation, initiative, and persistence (Sothem et al., 1999). Equal proportions
of participants in the experimental and attention control groups wanted to participate in
this study, but even so, changes in peak VO 2 from baseline to follow-up were minor. A
lack of motivation in this population may be cause for perceiving the maximal exercise
test as "hard work" and committing minimal exertion during the cardiorespiratory fitness
assessment.

Effects of the Intervention on Self-Efficacy
Self-efficacy is widely recognized as a predictor and reason for health behaviour
change and maintenance. Consequently, many theory-based interventions are rooted in
the social cognitive theory and self-efficacy theory due to their universal applicability and
relevance. More specifically, peer modeling interventions have been effective in
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improving self-efficacy in various populations (Kemodle et al., 2008; Maddison et al.,
2008; Weiss et al., 1998). Despite task self-efficacy and vigorous task self-efficacy scores
being relatively low at baseline, peer modeling was ineffective at improving these
psychological factors at follow-up, compared to the control group in this study. However,
visual inspection supports that from baseline to follow-up, standard deviation from the
mean for task self-efficacy and vigorous task self-efficacy decreased in the experimental
group. Variability for the task self-efficacy parameters from baseline to follow-up slightly
increased in the control group upon visual inspection. Consequently, peer modeling was
successful, albeit results were non-significant, at reducing variability in self-efficacy.
Deforche and colleagues (2003) found that a 10-month treatment program for
obese youth consisting of moderate dietary restriction, regular physical activity, and
psychological support, failed to improve the low self-efficacy towards physical activity at
baseline, during, and after treatment. Although non-significant in the current study, visual
inspection reveals that task self-efficacy and vigorous task self-efficacy were moderately
stable for the experimental group, but decreased for the control group, from baseline to
follow-up. The mastery experience at baseline caused a reduction in participants' self
appraisal in the control group but not for the experimental group. Hence, the peer
modeling intervention may have functioned as a buffer and prevented further
discouragement and deterioration in self-efficacy in the experimental group, as exhibited
by the control group.
Briefly, self-efficacy can be accrued from performance accomplishments,
vicarious experience, verbal persuasion, and physiological and emotional states. Based on
the design of this study, all participants derived self-efficacy from past performance and
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of encouragement during the fitness tests, respectively. Moreover, participants in the
experimental group received additional sources of self-efficacy from vicarious
experiences, coping mechanisms to manage physiological and psychological changes
typically experienced during fitness test, and additional social persuasion, all by way of
the peer modeling intervention. Sources of efficacy information could have been
enhanced for the experimental group by offering a mastery experience with constructive
and positive feedback and involving a true coping model, thereby producing pronounced
improvements in physical fitness parameters and self-efficacy.
According to the self-efficacy theory (Bandura 1989, 1997), the belief that one
has the power and abilities to produce a behaviour affects the direction, intensity, and
persistence of that behaviour. Consider the self-efficacy theory in light of a strenuous
physical task: individuals with high levels of task self-efficacy display positive responses
to the strenuous physical task and perceive themselves to exert less effort due to their
strong belief in their capabilities. Likewise, efficacious individuals are inclined to
approach more difficult tasks, commit more effort, and persevere when confronted with
obstacles, barriers, and aversive or stressful stimuli (Bandura, 1977, 1986). Conversely, a
poor sense of task self-efficacy results in an aversive response to the strenuous physical
task, which is related to greater perceived exertion during the task due to doubt in their
capabilities. Obese youth may be troubled with poor psychosocial states such as low self
efficacy, anxiety, and lack of motivation and competence (Grund et al., 2000; Reybrouck
et al., 1990; Sothem et al., 1999). These cognitions have also been shown to be inversely
related to physical activity (Deforche et al., 2006; Griffiths et al., 2010; Hume et al.,
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2008; Southall et al., 2004). It follows, in light of the self-efficacy theory, that the
population in this study did not put forth maximal effort and perceived greater physical
exertion during the follow-up cardiorespiratory fitness assessment, compared to baseline.
The relationship between self-efficacy theory and physical performance has been
investigated in previous studies. Caimey et al. (2008) investigated the impact of
generalized self-efficacy on shuttle run test performance in a cohort of children. They
demonstrated that children with low levels of generalized self-efficacy completed fewer
stages on the Léger shuttle run test and perceived the workload as "much more difficult"
than their peers with a stronger sense of generalized efficacy. McAuley and Coumeya
(1992) found that in adults, high exercise efficacy resulted in favourable emotional
responses to exercise and perceived themselves to have exerted less effort than
participants with low efficacy. This finding was also consistent with other studies
(Pender, Bar-Or, Wilk, & Mitchell, 2002; Rudolph & McAuley 1996).
Clearly, improving the psychopathology of obese youth by targeting the
aforementioned sources o f self-efficacy in a manner beyond what was implemented in
this study is essential for this population to engage in and put forth maximal effort in
physical tasks.

Relationships Between Variables
Overall, the correlations reported between physical fitness variables and task self
efficacy further clarify the non-significant findings and strengthen the triadic reciprocity
that is the social cognitive theory. That is to say, it is not surprising that changes were not
evident in physical fitness parameters or task self-efficacy, considering the moderate
relationship between these domains. On the other hand, weak and non-significant
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relationships existed between most physical fitness variables and task self-efficacy at
baseline and follow-up with respect to standard deviation from the mean.
Means for cardiorespiratory fitness parameters (peak VO2 , heart rate, duration,
and respiratory exchange ratio) were moderately and positively intercorrelated at baseline
and follow-up. These relationships were not surprising since they reflect the
physiological responses to strenuous exercise, which involve energy production and work
output performance (Vanhees et al., 2005). To be specific, a high peak VO 2 is elicited
from demands on the cardiovascular and respiratory systems, causing similar increases in
heart rate and respiratory exchange ratio. These adaptations to increasing workload occur
over time and not spontaneously, thereby necessitating the link with duration. Previous
research has documented analogous relationships between oxygen consumption (peak
VO2 ) and heart rate (Cunha, Midgley, Monteiro, & Farinatti, 2010; Hui & Chan, 2006)
and oxygen consumption with duration (Cumming, Everatt, & Hastman, 1978). This
lends itself to the utility of various physical fitness parameters as satisfactory and
alternative indicators of exercise performance, particularly when the use of a facemask
may frighten youth.
Task self-efficacy was positively and moderately related with peak VO2 and
duration, however it correlated with heart rate, rating of perceived exertion, and
respiratory exchange ratio in a low and non-significant positive manner. This indicates
that strong efficacious beliefs were associated with better performance, though this
relationship was weaker at follow-up. Vigorous task self-efficacy mirrored these
relationships with cardiorespiratory fitness assessments. In fact, these relationships were
stronger since vigorous task self-efficacy reflected the intensity of the exercise test.
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Rating of perceived exertion was poorly related with task self-efficacy and the vigorous
task self-efficacy, and ever less so at follow-up. These associations are supported by the
aforesaid self-efficacy theory. Lacking confidence in one's capabilities in a strenuous task
is related to perceiving greater exertion during the task, in this case, a maximal
incremental exercise test.

Strengths and Limitations
The current study had several methodological strengths. First, the study
implemented a theory-based intervention, which applied aspects of the social cognitive
theory. Theoretically driven interventions provide a framework as to which constructs to
address in order to effect change in performance and psychological condition. Second,
the study was designed with scientific validity in mind; participants were randomized
according to a stratification scheme (age and gender), group allocation was concealed to
participants and assessors, valid and reliable measures of physical fitness and self
efficacy were employed, and contamination and manipulation assessments were used.
Lastly, the study aimed at developing a feasible tool that could be put into practice by
clinicians, exercise physiologists, and researchers testing young, obese patients.
Nevertheless, this study was subject to several limitations that must be
acknowledged. Involvement in the study was voluntary, thus participants were self
selected and generalizability to the pediatric obese population is not possible. Next,
individuals of this demographic requiring an assessment of their cardiorespiratory fitness
are typically referred by a member of their healthcare network. Participants were not
directly referred by doctors and hence, this study lacked that form of ecological validity.
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Although the peer modeling intervention did not involve a true coping model, the sample
size was not powerful enough to detect the small differences in physical fitness and
psychological variables between groups from baseline to follow-up.

Importance of Non-Significant Findings
"Non-significant" research is a misnomer and may be misinterpreted as a study
fraught by a poor design and shows that there is no difference, whereas what has been
show in actuality is an absence of evidence of a difference. In fact, minor alterations to a
procedure, different sample under study, and other statistical analyses may lead to unique
findings (Csada, James, & Espie, 1996). The current study had a sound scientific design
and optimal internal validity, but the population under study was challenged by a plethora
of impeding factors, which can account for the variability, and hence the non-significant
findings. Unfortunately, non-significant results are disreputable due to publication bias
and hindrance of funding and academic development (Freedman, 2010). Non-significant
findings do, however, have an important role in science; they contribute to a thorough
and valid understanding of accepted theories, ideas, and hypotheses. Denying the
scientific community of non-significant results not only introduces bias in the literature,
but also reverses intellectual progression.

Recommendations
Granted the peer modeling intervention in this study was not effective,
interpreting cardiorespiratory fitness assessments in a reliable and accurate manner is
critical for diagnoses, prognoses, and exercise prescription. In future trials, a true peer
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coping model should be implemented to maximize model-observer similarity, feedback
and knowledge of results should be provided to participants in order to gauge their
progress and achievement, and the intervention should be delivered during the maximal
exercise test instead.
Future research should also consider the role of an education session to stress the
importance and implications of cardiorespiratory fitness assessments and a brief bout of
motivational interviewing. Motivational interviewing is a client-centered technique and is
defined by Miller and Rollnick (2002, p. 25) as a "directive method for enhancing
intrinsic motivation to change by exploring and resolving ambivalence". This
intervention identifies and resolves incongruence between desired behaviours and actual
behaviours, and to increase motivation to produce behaviour change (Miller & Rollnick,
2002). A recent review has shown that studies that implemented motivational
interviewing as an intervention to modify and maintain health behaviours, such as diet
and exercise, have yielded significant effects (Martins & McNeil, 2009). Participants who
received motivational interviewing for diet and/or exercise behaviour change reported
enhanced self-efficacy related to diet and exercise (Bennett, Young, Nail, Winters-Stone,
& Hanson, 2008; Resnicow et al., 2004) and increased physical activity (Carels et ah,
2007; Hardcastle, Taylor, Bailey, & Castly, 2008). These findings support the utility of
motivational interviewing to bolster self-efficacy and help individuals find motivation to
perform a maximal incremental exercise test optimally.

Conclusion
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The ultimate aim of this study was to find an effective and feasible manner to
manipulate the psychosocial processes of obese youth and attain peak VO2 values that
were reflective of their true physical fitness capacity. Although modeling has been
effective in many domains, observing the peer modeling intervention was not associated
with improvements in the means of peak VO 2 or self-efficacy in the obese pediatric
demographic. Manipulating the cognitions and fitness performance of obese youth is
difficult due to this population's underlying physical limitations, comorbidities, and
psychological distress, such as poor self-esteem, competence, attitude, and amotivation
towards physical activity. Nevertheless, the peer modeling intervention improved the
accuracy o f cardiorespiratory fitness assessments by reducing the variability of the
primary and secondary measures. Ultimately, research must deliver practical and
effective solutions to eliminate discrepancies in measurement in order to conduct sound
science and maximize accurate and clinically diagnostic and prognostic knowledge
available to clinicians making life-changing decisions.
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UWO Improving Aerobic Fitness scores in Obese Adolescents
Letter of Information
The p ro n o u n s ‘y o u ’ a n d ‘y o u r ’ s h o u ld b e r e a d a s referring to th e p a rticip a n t ra th er than th e p a re n t
o r gu a rd ia n w h o is sig n in g th e c o n s e n t form for th e participan t.

You are invited to participate in a study that examines aerobic fitness scores in obese youth. If you
agree to take part in this research study, you will be asked to complete two aerobic fitness tests
and questionnaires at two time points over the next week.
Eligibility

You have been identified as someone who has a BMI of the 95th percentile or greater.
S tu d y P u rp o se

The purpose of this study is to examine aerobic fitness tests in overweight youth and will involve
approximately 40 participants.
S tu d y P ro c e d u re

If you agree to participate in the study there are certain requirements that must be met. The study
will be fully explained to you and you will be asked to sign the consent form or assent form prior to
any study procedures being performed. You will also be asked to complete the Physical Activity
Readiness Questionnaire (PAR-Q), which will help determine if you are eligible to participate in the
study and if necessary, get permission from your doctor.
After meeting eligibility requirements, consent, baseline demographic (i.e., age, gender,
height, weight) data and measures of Quality of Life and Psychological questionnaires (will take
approximately 30 minutes to complete) will be obtained from you at your Initial (baseline) visit. You
will watch a 15 minute educational DVD film after which point, the key points will be verbally
summarized. After seven days, you will return for follow-up. Prior to the second aerobic fitness test,
you will watch the DVD film and will receive a verbal summary of the film you viewed in the
previous week. Afterwards, you will complete an aerobic fitness test and self-reported measures.
Self-reported measures are a series of questions that you will answer to the best of your ability
after some reflection in order to provide us with some feedback. You will be asked not to change
your normal physical activity patterns during the week. Aerobic fitness testing (Peak V02) is a
procedure that measures how well your lungs and heart react to exercise on a standardized
treadmill protocol. Aerobic fitness will be evaluated by a trained exercise physiologist. This study
will take place at the Exercise and Health Psychology Lab, Room 408, Arthur and Sonia Labatt
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Health Sciences Building, the University of Western Ontario.
R isk s

By participating in an aerobic fitness test, there are some associated risks. You may potentially
injure yourself or experience muscle pain or soreness, however this will go away within a couple of
days. All possible precautions will be taken to ensure a safe exercise environment. You will be
supervised by knowledgeable exercise professionals. You will be informed that you may stop
whenever you choose to and that there will be no repercussions for doing so.
All staff persons involved in the study are professional and well-experienced with trials and are
trained in first aid and CPR. Study staff are trained by the manufacturer of the peak V02 machinery
(Image Monitoring) and have received a minimum of 30 practical hours of calibration (checking to
ensure the machinery works properly) and testing before completing any independent research.
B en efits

You may gain several short-term benefits from participating in this study including knowledge of
your aerobic fitness. Participation in this study may be of no direct benefit to you. Regardless of
any individual benefit the knowledge gained from this study may help other obese adolescents and
healthcare practitioners critically assess peak V02 test results more accurately.
R eim b u rsem en t

There is no charge to you for the participation in the study or costs of tests or procedures directly
associated with this study. You will receive up to $20 for each study visit/or exercise visit to
compensate for travel and any other reasonable out of pocket expenses, that are directly related to
your participation in the study. If you do not complete the study, you will not receive the payments
you would have received after that point.
Voluntary P articipation

Your participation in this study is completely voluntary. You may refuse to participate, refuse to
answer any question or withdraw from the study at any time with no effect on your future care. If
you choose to withdraw, information related to this study may be collected up to the date that
consent is withdrawn. You do not waive any of your legal rights by signing the consent form.
C onfidentiality

Records from the study are confidential and will be stored securely at the Exercise and Healthy
Psychology Laboratory at the University of Western Ontario. The results will be listed according to
an identification number rather than by name. Published reports resulting from this study will not
identify you in any way. Data from this study will be kept for 5 years, at which point it will be
destroyed.
Representatives of the University of Western Ontario Health Sciences Research Ethics
Board may contact you or require access to your study related records to monitor the conduct of
the research.
This letter is for you to keep. If you have any questions, or would like more information
about this study, please do not hesitate to contact the investigators listed below. If you have any
questions about the ethical conduct of this study or your rights as a research subject, you may
contact: Office of Research Ethics, The University of Western Ontario, 519-661-3036,
ethics@uwo.ca.

Thank you!

Investigators
Stefanie De Jesus,
MA Candidate
School of Kinesiology
University of Western Ontario

Dr. Harry Prapavessis
Professor
School of Kinesiology
University of Western Ontario
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Consent Form

Title:

Improving Aerobic Fitness scores in Obese Adolescents

Investigators:

Dr. Harry Prapavessis
Stefanie De Jesus

I have read the Letter of Information, have had the nature of the study explained to me and I agree
to participate. All questions have been answered to my satisfaction. I will receive a copy of the
Letter of Information and signed Consent Form.

Child’s Name (Printed)

Child’s Signature/Legally Authorized Representative

Date

Parent/Guardian Name (Printed)

Person Obtaining Consent (Printed)

Person Obtaining Consent (Signature)

Date
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Debriefing Letter of Information

Title:
Investigators:

Increasing self-efficacy and V02 max scores in obese
adolescents: a peer modeling intervention
Dr. Harry Prapavessis
Stefanie De Jesus

The p ro n o u n s ‘y o u ’ a n d ‘y o u r ’ sh o u ld b e r e a d a s referring to th e p a rticip a n t ra th e r than th e p a re n t
o r gu a rd ia n w h o is sig n in g th e c o n s e n t form for th e participant.

You have just participated in a study which is concerned with examining and improving aerobic
fitness scores in obese youth. The study within which you have been a participant was specifically
concerned with the manipulation (degree of change) of two independent variables: peak V02
scores and self-efficacy. We were interested in studying the effects of peer modeling on aerobic
fitness scores, which are inconsistent in obese youth. Peer modeling is the demonstration of
particular behaviours that are learned through observation. You were asked to complete a peak
V02 test and complete questionnaires at your first visit and second visit, seven days after.
Aerobic fitness is the ability of the heart and lungs to deliver oxygen to working muscles, in addition
to the ability of those tissues to use that oxygen to produce energy. A reflection of your physical
fitness, the peak V02 test is capable of measuring this during exercise. You participated in a
graded exercise test (incline slowly increases) on a treadmill in which exercise intensity was
progressively increased while measuring your breathing rate and oxygen and carbon dioxide
concentration of the inhaled and exhaled air.
There were two groups in this study: an intervention and a control group. Participants in the
intervention group watched a 15 minute peer modeling DVD film at the Exercise and Health
Psychology Laboratory after which point, the key points were verbally summarized. Participants in
the control group did not view the DVD film. Please note that you are invited to view this DVD film if
you are interested. The results of this study may provide an accurate measurement of aerobic
fitness, which is crucial to assessing health status, risk of disease and assisting in planning
programs aimed at improving quality of life in adolescents.
You were not informed of the two groups at the beginning of the study in order to eliminate
potential bias and contamination. This simply means that we wanted to avoid the possibility of
participants’ influencing each other.

If you have any additional questions, comments or concerns about the study, please do not
hesitate to contact Harry Prapavessis (519-661-2111 ext. XXXXX) or Stefanie De Jesus (519-661
2111 ext. XXXXX).
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I have read the Debriefing Letter of Information, have had the nature of the study explained to me
and I agree for my data to be used in the study analysis. All questions have been answered to my
satisfaction.

Child’s Name (Printed)

Child’s Signature/Legally Authorized Representative

Date

Parent/Guardian Name (Printed)

Person Obtaining Consent (Signature)

Printed name of person obtaining consent

Date
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Adolescent Fitness
Assessment Program
Do you know someone who is between 1 0 -1 7 years o f age and is
overweight or obese?
They may benefit from participating in the Adolescent Fitness
Assessment Program at the University of Western Ontario. We are
offering a FREE graded exercise test on a treadmill over a one week
period. Test results can help their healthcare providers assess their risk
for adolescent and adult obesity, insulin resistance, type 2 diabetes and
cardiovascular concerns.
The purpose of the Adolescent Fitness Assessment Program is to
assess changes in fitness after participants watch a short, educational
film.
If you are interested or have any questions please send an email or
call. We look forward to hearing from you!

Contact Stefanie

Children's Hospital
London Health Sciences Centre
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PAR-Q & YOU

ïtrjiacal ActeiflfcyHeadiness
'ijusten-ane. MRjQi
(wvts^ÎCBC^

(A

Questionnaire for

People Aped

15 to 59)

Regular physical activity is fun and healthy, and increasingly mot* pespte are starling to bscoaw mat» adhe every day 3»ing »ore add» is eery safe for most
people. Haoeear. some people should ctedi wifi that' sector befare they start becoming much more physical^ active.
If you are planning tc become much more physic* ¿¡five than you are no»;, start by ansoerin; the seven Questions in the box beta» If you are bettwen the
ages of 15 and 59 the PWM) *«l tell you i you should checl »ilh your doctorbefore you start. If you are ovar 69 years of age. and you are not: used to being
very active. checl with your ooctsr
Common sense is your best guide »tier you answer these questions. Please read die questions carefully and answer each one honestly: checl YES or VC

TES
□

HO
□ 1.

□
□
□
□

□
□
□
□

5.

Do you have a hone or joint problem (for example, hack, hnee or hip) that could he made worse by a
change in your physical activity?

□

□

6.

Is your doctor currently prescribing drugs (for example, water pills) for your blood pressure or heart co
dhion?

□

□

77.,

Do you know of any other reason why you should not do physical actirity?

Has your doctor ever said that you have a heart rendition and that you should only do physical activity
recommended by a doctor?

2.

Do you feel paiu in your cheat when you do physical activity?

».

In the past month, have you had chest pain when yon were not doinp physical activity?

4.

Do you lose your balance because of dizziness or do you ever lose tousdousness?

YES to one or more questions

If

Tall with your doexx by phone cr in person BEFORE you start becoming much more phiysica% active or BEFORE you ha»« a ftness apprars^. Tel

you

your doctor about the PAR-Q and which quartans you answered YES...
* You n a f be able tc do any actiwty you want — as Jong as. yc»* start slowly and buiU up gradually Cr, you may need to restrict your adhrties to

answered

those which are sale fcr 'you. Tall with your doctor about the i r d s vf a d rtie s you wish to partsc©*» in arid fata« his/her advice.
• find out which community programs are sale and Helpful for you.

NO to all questions

DELAY BECOMING MUCH MORE ACTIVE:
• I you are not feeing well because of a temperary ¡loess such as.

If you answered NO hofieodf to jJL RAR-Q questions, you can be reasonably' sure that you can:
• star; becoming much more pbysscaty active - begun slowly and baiti up gradwaly: This is the

■ if you are or may be pregnant - t a l to your doctor before you

safest and eases: way to 90.

a odd or a fever - wait u rti you fee! better; or
start becoming more arti1»«.

• tal e part <n a ftness appraisal - thus ts an ««celerc way to determine your Basic 'fitness so
that you can plan the best way fcr you to Ime actrvely. It is aba rigiri y recommended that you
have your blood pressure evaluated. If y » r reading is ewer 1Ai/lW. tail, wish your doctor
before you star: becoming much more physxaAf actr«e.

'PLEASE NOTE: If you" heahh changes so that you then answer YES »
any of the above questions, tel your ftness or health professcfiai,
As! whether you should change your physical activity plan.

'IfltrmBfl litac Cf fts W! '»■ The ùvtadtan Sonet* for Luerose Physmtogy, health Canada, .andArt agents assume m feafcitj for sersors wtc undertake physical actvty, andhm deuM .arte- ixmpearg
the quesbonrure, consult p u r doctor prior to physical actMty

No «hang*: permitted. You ore e«iconrafed to photocopy the PAR-Q but only if you use the entire form.
NOTI : It trie Wf<i us « e g jmst to a person briwe he or she pTMputes r a physiol aouty program or a ftness sperasi, iris, section may tie -ausa for »cos or adtoriearatwe purposes.

1 have read, understood and eompUNd this guestiomar* Any questions I had were areweeod to my fui satisfaction.'
MM?__ ________________ ___

______

________ ______________

9SMUC 3* NMEMT_____________________
1« dUWVDMJV |kj 1,* %.

U untn 1mwge cl »14 »%)

Note: This physical activity clearance is valid fo r a m inim um of 1 2 months from trie date it is completed and
becomes invalid if your condition changes so th a t you would answer TIES to any o f trie seven questions.

»«I
q jfg iP E

€ ' ’liarudian jooety tor baroae Phfitotoqt

Scpporied by;

|* |

HeaMn
C anada

S a n ti
Canada

continued on other side..
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Demographic Information
Full name:________________________________
Gender:

ID#:

□ Male □ Female

DOB:_____________

Age:___________

Height:__________

Weight:___________

BMI:

What language do you speak most often at home? (Please check one
□
□
□
□
□
□

□
□
□
□
□
□

English
French
Cantonese
Mandarin
Italian
German

Punjabi
Spanish
Polish
Portuguese
Arabic
Other (specify

Were you born in Canada? (Please check one) □ Yes

)

□ No

Medically relevant information:____________________________
Doctor’s name (that referred you):
Doctor’s contact information:___
Contact Information:
Parent/Guardian Name:_____________________
Parent/Guardian Phone:____________________
Parent/Guardian E-mail:_____________________
Baseline appointment date:__________________
Follow-up appointment date:_________________
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_________________ PHYSICAL ACTIVITY: WHAT DO YOU DO?________________
(Physical Activity Questionnaire for Children)
We are trying to find out about your level of physical activity from the last 7 days (in the
last week). These includes activities like sports or dancing that make you sweat, make
your legs feel tired, or that make you breathe hard.
*Remember: There are no right and wrong answers — this is not a test.

1. Physical activity in your spare time: Have you done any of the following activities in
the past 7 days (last week)? If no, check the ‘No’ circle. If yes, check how many times
you have done the activity in the past week. (Check only one circle per row.)

Skipping................................. ........
R ow ing/canoeing................. ......
Roller blading....................... .....
T a g ........................................... .
Walking .............................. ....
B icyclin g................................ ....
Jogging or running.....................
A erob ics................................. ...
Sw im m ing............................. ....
Baseball, softball................. ......
D an ce...................................... ..
Rugby ..................................... .
Badm inton............................. .....
Skateboarding....................... .....
S occer..................................... ....
H ock ey ...............................
Lacrosse................................... .
T en n is..............................
Basketball.............................. ...
Touch football....................... ..
Field hockey...............
Football...........................
Other:

....
....

No

1-2

3-4

5-6

7 times
or more

O
O
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

O
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o

o
o
o
o
o
o

o
o
o
o
o
o
o

o
o
o
o
o
o
o

o
o
o
o
o
o
o

o
o

o
o

o
o

o
o

o
o
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2. In the last 7 days, during your physical education (PE) classes, how often were you
very active (playing hard, running, jumping, throwing)? (Tick one only.)
I don’t do P E ...........................................................
Hardly ev er.............................................................
Sometimes..............................................................
Quite often..............................................................
Always....................................................................

O
O
O
O
O

3. In the last 7 days, what did you do most of the time at recess? (Tick one only.)
Sat down (talking, reading, doing schoolwork)....... O
Stood around or walked around............................. O
Ran or played a little b it......................................... O
Ran around and played quite a b it......................... O
Ran and played hard most of the tim e...................
O
4. In the last 7 days, what did you normally do at lunch (besides eating lunch)? (Tick one
only.)
Sat down (talking, reading, doing schoolwork)....... O
Stood around or walked around.......................... O
Ran or played a little b it...................................... O
Ran around and played quite a b it....................... O
Ran and played hard most of the tim e...............
O
5. In the last 7 days, on how many days right after school, did you do sports, dance, or
play games in which you were very active? (Tick one only.)
N one.......................................................................... O
1 time last w eek.................................................
O
2 or 3 times last w eek........................................
O
4 times last w eek................................................
O
5 times last w eek................................................
O
6. In the last 7 days, on how many evenings did you do sports, dance, or play games in
which you were very active? (Tick one only.)
N o n e....................................................................
1 time last w eek.................................................
2 or 3 times last w eek........................................
4 or 5 last w eek..................................................
6 or 7 times last w eek......................................

O
O
O
O
O

7. On the last weekend, how many times did you do sports, dance, or play games in
which you were very active? (Tick one only.)
N one....................................................................
1 tim e..................................................................
2 — 3 tim es........................................................
4 — 5 tim es........................................................
6 or more tim es..................................................

O
O
O
O
O

8. Which one of the following describes you best for the last 7 days? Read all five
statements before deciding on the one answer that describes you.
A. All or most of my free time was spent doing things that involve little
physical effort.......................................................................................................O
B. I sometimes (1 — 2 times last week) did physical things in my free time
(e.g. played sports, went running, swimming, bike riding, did aerobics).......... O
C. I often (3 — 4 times last week) did physical things in my free tim e......... O
D. I quite often (5 — 6 times last week) did physical things in my free tim e...O
E. I very often (7 or more times last week) did physical things in my free time .O
9. Tick how often you did physical activity (like playing sports, games, doing dance, or
any other physical activity) for each day last week.

M onday............... ....
Tuesday ...................
W ednesday......... ....
Thursday............. ....
Friday.................. ....
Saturday.............. ....
Sunday ................ ...

None

Little
bit

O

O

O
O

o
o
o
o
o
o

o
o
o
o

Often

Very
often

O

O

O

o
o
o
o
o
o

o
o
o
o
o
o

o
o
o
o
o
o

Medium

10. Were you sick last week, or did anything prevent you from doing your normal
physical activities? (Tick one.)
Y e s...........................................................O
N o .......................................................
O
If Yes, what prevented you?

Pediatric Quality of Life Inventory
Version 4.0
In the past ONE month, how much o f a problem has this been fo r you ...

A b o u t M y H e a lth a n d A c tiv itie s (problem s w ith ...)

Never

O ften

A lm ost
N ever

Some
times

3

Always
4

Almost

1. It is hard for me to walk more than one block

0

1

2

2. It is hard for me to run

0

1

2

3

4

3. It is hard for me to do sports activity or exercise

0

1

2

3

4

4. It is hard for me to lift something heavy

0

1

2

3

4

5. It is hard for me to take a bath or shower by myself

0

1

2

3

4

6. It is hard for me to do chores around the house

0

1

2

3

4

7. I hurt or ache

0

1

2

3

4

8. I have low energy

0

1

2

3

4

A lm ost
Never

Some
times

O ften

Almost
Always

A b o u t M y F e e lin g s (problem s w ith ...)

Never

1. I feel afraid or scared

0

1

2

3

4

2. I feel sad or blue

0

1

2

3

4

3. I feel angry

0

1

2

3

4

4. I have trouble sleeping

0

1

2

3

4

5. I worry about what will happen to me

0

1

2

3

4

H o w I G et A lo n g w ith O thers (problem s w ith ...)

Never

A lm ost
N ever

Some
times

O ften

Almost
Always

1. I have trouble getting along with other teens

0

1

2

3

4

2. Other teens do not want to be my friend

0

1

2

3

4

3. Other teens tease me

0

1

2

3

4

4. I cannot do things that other teens my age can do

0

1

2

3

4

5. It is hard to keep up with my peers

0

1

2

3

4

A lmost
N ever

Some
times

O ften

Almost
Always

A b o u t S c h o o l (problem s w ith ...)

Never

1. It is hard to pay attention in class

0

1

2

3

4

2. I forget things

0

1

2

3

4

3. I have trouble keeping up with my schoolwork

0

1

2

3

4

4. I miss school because of not feeling well

0

1

2

3

4

5. I miss school to go to the doctor or hospital

0

1

2

3

4
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Task Self-Efficacy Scale
Adapted from McAuley & Milhalko (1998)
Easy effort - your heart rate and breathing do not increase very much. You probably will
not be sweating doing these unless the weather is really hot. You would be able to talk
easily through the activity.
Moderate effort - your breathing and heart rate increase. You may start to sweat, your
legs might feel a little bit tired and you may feel out of breath. You may also find it hard
to talk during the activity.
Hard effort -your heart beats very fast, your breathing is fast and you start sweating.
You may also feel exhausted and out of breath. Your legs would probably be feeling
pretty heavy. It would be very hard to talk during the activity.
Please indicate below how confident you are that you can successfully carry out each of
the activities below.
1. I believe that I can walk on the treadmill for 5 minutes at an easy effort without
stopping
0%

10%

20%

I am not confident
at all

30%

40%

50%

60%

70%

1 am not really I am kind of fain
confident
confident reasonably
confident

80%

90%

100%

1 am almost
lam
certainly
completely
confident
confident

2. I believe that I can walk on the treadmill for 10 minutes at an easy effort without
stopping
0%

10%

20%

I am not confident
at all

30%

40%

50%

60%

70%

1 am not really I am kind of I am
confident
confident reasonably
confident

80%

90%

100%

I am almost
I am
certainly
completely
confident
confident

3. I believe that I can walk on the treadmill for 15 minutes at an easy effort without
stopping
0%

10%

20%

I am not confident
at all

30%

40%

50%

60%

70%

I am not really I am kind of 1 am
confident
confident reasonably
confident

80%

90%

100%

I am almost
I am
certainly
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4. I believe that I can walk on the treadmill for 20 minutes at an easy effort without
stopping
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5. I believe that I can walk on the treadmill for 25 minutes at an easy effort without
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6. I believe that I can walk on the treadmill for 30 minutes at an easy effort without
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8. I believe that I can walk on the treadmill for 10 minutes at a moderate effort
without stopping
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9. I believe that I can walk on the treadmill for 15 minutes at a moderate effort
without stopping
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1 0 .1 believe that I can walk on the treadmill for 20 minutes at a moderate effort
without stopping
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1 2.1 believe that I can walk on the treadmill for 30 minutes at a moderate effort
without stopping
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1 3 .1 believe that I can walk on the treadmill for 5 minutes at a hard effort without
stopping
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14.1 believe that I can walk on the treadmill for 10 minutes at a hard effort without
stopping
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16.1 believe that I can walk on the treadmill for 20 minutes at a hard effort without
stopping
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18.1 believe that I can walk on the treadmill for 30 minutes at a hard effort without
stopping
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Fitness Profile

V02 Max:

Predicted V02 Max:

Duration:

R @ end:

HR @ end:

Grade%:

RPE:
Notes/reasons for stopping:

Calibration Control Panel:
02 Pre:__________ 02 Post:____
C02 Pre:____________ C02 Post:

(

%)
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M otivation Q uestionnaire

Did you want to participate in this study?

Yes

No

Please circle the number that describes how hard you think you worked on the
fitness test:
6

no exertion at all

7

extremely light

8
9

very light

10

11

light

12
13

somewhat hard

14
15

hard (heavy)

16
17

very hard

18
19

extremely hard

20

maximal exertion

Was there anything that was preventing you from trying your best today?
Yes
No
If yes, please state:
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Manipulation Questionnaire

About the video
Is it recommended to eat whole grains?

Yes

No

Different colours of vegetables have different vitamins.

True

False

What are other great ideas besides drinking sodas and sugary fruit drinks?

What are some healthy ideas for snacks?

Do you know any one that is participating in this study?

Yes

No

Were you aware that other participants watched a video?

Yes

No

If yes, do you kn o w w h a t th e video they w atched w as about?
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Manipulation Questionnaire

About the video
The darker brown the grain is the less whole grain it has.

True

Do doctors recommend having 10-12 cups of fruits each day? Yes

False
No

Why is it important to eat breakfast?

What are some healthy ideas for snacks?

Do you know any one that is participating in this study?

Yes

No

Were you aware that other participants watched a video?

Yes

No

If yes, do you kn o w w h a t the video they w atched w a s abo ut?
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Manipulation Questionnaire

About the video
The experimenter will let you know about changes in speed or incline.
True False
Does the mask restrict your breathing?

Yes

No

What can you do to help with muscle soreness?

Why is it important that you push yourself during the fitness test?

Do you know any one that is participating in this study?

Yes

No

Were you aware that other participants watched a video?

Yes

No

If yes, do you kn o w w h a t the video they w atched w a s about?
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Manipulation Questionnaire

About the video
Is it normal for your breathing to become heavier?

Yes

During the fitness test, the treadmill will not become steeper. True

No
False

Why do our bodies sweat?
What can you do to help with muscle soreness?

Do you know any one that is participating in this study?

Yes

No

Were you aware that other participants watched a video?

Yes

No

If yes, do you kn o w w h a t th e video they w atched w a s about?

Appendix C

Transcribed Peer Modeling DVD Content
Female Chapter
Subtitle: Expectancies
Before the test it was like you're anxious because you see all this stuff in front of you and
you get just a little like, nervous, because you're like, okay, I'm going to get strapped on
with a mask and I have to run for people and it was kind of like, nerve-wracking, but at
the same time it was exciting.
Subtitle: Preparation
I wasn't worried about getting hurt before the test but I prepared for it by umm, I always
had my clothes ready, very comfortable pants and running shoes, t-shirt and always had
water.
Subtitle: Mask
Well when we start the test we get all the stuff on. You have to have everything on the
right way: the mask secure. It's not like a full face mask, but you put it over your nose
and your mouth. It's sterilized and cleaned and it's hooked up to the treadmill where the
monitor is so that it measures your breathing and your intake of oxygen. And it's
uncomfortable at first. You have to make sure that it is secure and that no air is getting
out. You do get used to it but it's not the funnest part of the test. It doesn't restrict your
breathing. You just ignore it and you'll be able to go through with it on.
Subtitle: Getting Started
The first time I used the treadmill, it was umm, difficult. I did have a hard time with it. At
first, you're kind of like, I'm not going anywhere but I have to keep walking anyways.
Subtitle: Incline
The way it inclines is it gets harder and harder slowly so it's not that difficult because you
are pacing yourself very well and you just go as far as you can. They did prepare you.
They warned you before it went up, the people that are in the room with you. On the
treadmill when it inclines, it will incline every three minutes. You're not really paying
attention to the time so you will be warned before it does incline. When they tell you that,
"Okay, ten seconds." They'll countdown to when it will be going up. It happens and
you're like, "Oh, that wasn't that bad." And you just keep going. It doesn't have a big
effect because you’re gradually doing it and you’re just working your way into it.
Subtitle: Speed
For the speed, it was, at first you are going very slow, like it's almost like you're walking
through molasses, but slowly, every few three minutes, you'll be told that it's going to go
faster and it does. You gradually go up and you get at a pretty decent pace.
Subtitle: Breathing
During the test while you're breathing, you're breathing is regular and you have to get
used to it as you work harder and harder. It will go into a deeper, harder breath, but it's
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normal and it happens to everybody who has to do the test and depending on how far you
will go, you're breathing will exhilarate. But all you have to do is remember that you have
to breathe. It's very important to keep your breath steady.
Subtitle: Heart rate
During the test, while you're on it, your heart rate will be measured and you're heart rate
will go up gradually as you're working harder. It's completely normal. Everybody's heart
rate has to go up while they're working out.
Subtitle: Sweating
While you're working out, you are going to sweat. It is normal. While we're sweating, it's
our body's natural way of cooling off.
Subtitle: Muscle Discomfort
While we're doing the test or working out, umm, our body isn't always adapt or used to
all of the exertion so we do a lot of cramping and your muscles will ache. Afterwards you
just do a couple of stretches and it helps a lot.
Subtitle: Boredom
During the test, you're not really doing anything; you're walking towards a wall on a
treadmill. So you will get bored and it's not the most interesting thing. All you have to
keep saying to yourself is "keep going, push yourself harder" and continue with the
process because it will be over soon and you'll be able to go off and do what you want.
Subtitle: Fatigue
During the test, you will feel tired. You might get lazy urges to ask them to stop because
you could mistake it for that's how far you are going to go but really, you have to push
yourself. You want to be able to finish off and feel really good about what you just did so
you have to push yourself as far as you can go.
Subtitle: Tips to Keep You Going
For me, I focus on a point in the room and just keep focusing on it until I get too tired to
continue. Or, I will have my music in.
Subtitle: Pushing Yourself
For me, I know I have pushed myself far enough when my legs are burning and you just
keep thinking, "Okay, just a little farther, just a little farther." And you finally reach your
limit and you're like, okay, I have to stop and slow down. You can't give up, no matter
how you are feeling.
Subtitle: Finishing the Test
When you finish the test and you can't go any further, you let whoever is in the room next
to you know that you need to slow down and it will take twenty to fifteen seconds to stop
the testing, get the mask off and cool down. You'll be able to umm, walk slowly so your
body can adjust to it.
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Subtitle: Advice
Definitely just push yourself to go as far as you can because you're not going to get good
results if you don't. For the test, it's important to umm, push yourself as far as you can go
and give it your all because it's the only way you're going to get the results that you want
and it's really easy and it's over fast, so there's no point in just slacking off because in the
long run you will be more satisfied if you push yourself.
Male Chapter
Subtitle: Expectancies
I went to the gym before but not regularly, so I wasn’t really scared to do all of it, I was
just kind of interested to see what I could do.
Subtitle: Preparation
Precautions that I took I would say, I wore gym clothes that I could run with and made
myself comfortable.
Subtitle: Mask
The mask is kind of uncomfortable but it basically it just measures your oxygen intake
and output and it doesn’t restrict my breathing. It just feels like you’re breathing normally
just with a mask on.
Subtitle: Getting Started
It started off slow and it gave time to warm-up then it started speeding up but slowly and
the incline of the treadmill. At the beginning you kind of just have to get used to walking
on the treadmill and get the hang of it. Once you get used to it, it’s like walking.
Subtitle: Incline
Well at the beginning of the warm-up I kind of just, it was too easy, and I kind of wanted
it to just get harder. I wasn’t really nervous about how steep it would get, I kind of
wanted to see how far I could go and to test myself and see where I’m at. Right when the
treadmill is getting into the incline, it feels kind of awkward but once it’s already there
you just get used to it and it feels just like walking up a hill.
Subtitle: Speed
After the incline got to its max and the speed went up, I don’t really think that the speed
didn’t really increase so much as to an intense like job. It was just like a brisk walk. It felt
like walking fast up a hill. The experimenter always told me when there was going to be
changes in the speed.
Subtitle: Breathing
At the beginning, I was just breathing normally, but then after a while you just obviously
start to breathe heavier because that’s just what happens when you exercise.
Subtitle: Heart rate
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Well, at the beginning of the test, my heart rate was normal because I was doing nothing
but like with any exercise, your heart rate is obviously going to go up.
Subtitle: Sweating
Sweating is just a normal thing that just happens when you, for example, before the test I
wasn’t sweating, but after obviously because during exercise that’s just what happens.
It’s the body’s normal way of cooling itself down.
Subtitle: Muscle Discomfort
Well for me, during the test I got a cramp on my calves because of the incline but I don’t
know, it’s, if you keep going it eventually just goes away. It’s just a natural thing; it
means that your muscles are working harder. Stretching after the test definitely helps with
muscle cramps.
Subtitle: Boredom
When you’re thinking about being on the treadmill, it just gets longer but when you’re
just thinking about other stuff you just, it keeps you occupied and you’re just not thinking
about just being on the treadmill and you don’t get bored.
Subtitle: Fatigue
Well after a while you’re obviously going to feel kind of tired and during the test but you
just have to keep going just to see, like, what’s the most you can do to just push yourself.
Subtitle: Tips to Keep You Going
I find that when you’re thinking about being on the treadmill it just gets longer but when
you’re just thinking about other stuff it keeps you occupied.
Subtitle: Pushing Yourself
With any exercise, you really have to push yourself because at the beginning you really
don’t want to do it because feeling tired isn’t really that fun but it’s good for you and it’s
something that we need. You just have to push yourself to get accurate results for the test.
Subtitle: Finishing the Test
After a while when you’re on the treadmill you just get really tired and your body just
says stop and that’s when you know when you have to stop and you can’t keep going.
When you say stop to the test, they just bring it down to a 5 minute cool down where
you’re just walking, take off your mask and your heart rate lowers and you just get more
calm.
Subtitle: Advice
Like I said, the test purpose is to push yourself and just to see how much you can do. You
always have to remember to keep pushing yourself, keep breathing and just stay
motivated.
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Transcribed Healthy Nutrition DVD Content
Subtitle: Introduction (Remember, a better diet requires the whole fam ily’s participation)
Hello, my name is Robert Redwood. I’m a second year medical student at Rush
University in Chicago. I worked with a dietician and a couple of doctors to develop this
program called Choose One. Choose One is a nutrition improvement program that
presents ten simple things that we can do in our daily lives to improve our diet.
Subtitle: Tip#I Make half o f your grains whole grains
The first thing we can do is make half of our grains whole grains. What’s a whole grain
exactly? When they are refining the grains, originally a grain has a seed on it or a shell. In
the refining process, they actually take off the shell. This is a problem because the shell
has most of the vitamins and minerals in the grain. So when we buy things with white
flour or white bread, they really don’t have a lot of nutritional value. It’s basically empty
calories. What we can do is buy whole grains. Now, a basic rule of thumb is the darker
brown the grain is the more whole grain it has. So for example, you have wheat bread,
whole wheat bread, or you have white bread. Always choose the whole wheat bread if
you can.
Subtitle: Tip#2 Eliminate soda and sugary drinks from your diet
A second thing we can do is eliminate sugar drinks from our diet. So what are the sugary
drinks? This is all of your sodas, your coca cola, this is most of your fruit juices from the
store, anything that is not 100% juice because if it is 10% juice it is probably 90% sugar
water. This is also our beer, our Gatorade, drinks like that. There are a lot of kids in this
country with diabetes right now and sugary drinks are a huge part of the problem. If kids
drink that much sugar early in life, they are going to get diabetes earlier and live less
time. Also for adults, the sugar that we have that is extra in our bodies is stored as fat. So
if you are on a diet for example and you are drinking a few sodas each day, even though
the soda doesn’t have fat it in it, your body is going to turn it into fat and that’s a
problem. Now there are options we can drink. For example, milk, tea, or tea with lemon,
ice cold water is always a delicious beverage, or we can make smoothies or fruit juice at
home. If your kid doesn’t like drinking healthy drinks, try doing something creative like
make the water really ice cold so it tastes better or let them pinch their own lemon inside.
Subtitle: Tip#3 Make vegetables your main course
Number three is time to meet our vegetables. Doctors recommend two to three cups of
vegetables daily. Now most of us don’t eat that many vegetables. And, why? Well, a big
part of the reason is that it is not very convenient to eat vegetables. You have to peel
them, you have to cook them for a long time, they don’t taste that good if you microwave
them. So what can we do? Well, we can make it more convenient. One suggestion is to
cut a whole lot of vegetables up all at once and leave it in your refrigerator. For example,
on Sunday evening, if you cut up a whole bunch of peppers and onions and mushrooms,
put them in your fridge in a bowl and put some Seran wrap on top and when Monday
comes around you can just grab them out and make an omelette for breakfast. Another
thing we can do is buy frozen vegetables or canned vegetables. Now you can also, to
make your vegetables more fun, mix the colours up. Different colours of vegetables have
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different vitamins. So if you are having a green vegetable, like asparagus or lettuce, throw
in a red vegetable like tomatoes or some carrots. Kids like to mix up the colours as well
so you can give your kids options and say, “What colours of vegetables would you like to
eat tonight?” That way your kids feel like they’re choosing their own vegetables and it is
funner for them to eat.
Subtitle: Tip#4 Serve fruit as a snack after school or work
Number four: why don’t we try fruit as a snack? Again, doctors recommend one to two
cups of fruit daily. Now fruit I think is a little bit easier than vegetables. Why? Well
because it is convenient. When you are going to work, grab an apple, grab an orange,
grab a banana. They fit easy in your kids’ lunch snacks and they are even sweet so you
can serve them as a dessert. Instead of having cake and ice cream, what if you had yogurt
with fruit cut up, blueberries, raspberries, oranges. They are really delicious and kids like
them.
Subtitle: Tip#5 Always have brealfast
Number five: always eat your breakfast. I’m sure your mother told you, as my mother
told me, that breakfast is the most important meal of the day. Well, moms are pretty
smart. You see, breakfast gives us the energy to function throughout the day. Studies
show that kids who eat breakfast do a better job in school than kids who don’t. And the
same is true for adults. And another thing we got to be sure is it is better to have
something for breakfast than nothing, but avoid the pastry shops as much as possible. I
know there is a doughnut stand on every corner or there is a Dunkin Donuts next to every
train station, but these types of foods have a lot of refined sugars and refined flours that
really aren’t healthy for us. If we have that for breakfast every morning, we will probably
gain weight. So just grab an orange on the way out instead.

